CHEMISTRY 


The 
, » CBAC 


ws” ects 
ana 


rogram 

R yt the First CHEM Examination 
School Mathematics Study Group 
Arithmetic Project 
High Capacity Micro Balance 
American Chemical Society Reports: St. Louis 
Proudly Presented 
New Chemical Patents 
New Anesthetics Theory 
For the Home Lab: Chemistry and Perfume 
Chemistry Quiz 
On the Back Cover 
Sugar-Boron Complexes: STS Project Report 
Chemical Companies: Pfizer 
Next Element Different 
Book Condensations 
Chemistry Comments Inside Back Cover 


Editorial: 
Chemistry and Non-Scientists 
Inside Front Cover 








Chemistry and Non-Scientists 


> IN THE LAsT six issues of CHEMISTRY we have written about the impor- 
tance of chemistry to various other fields of science. Since this is the last issue 
of the year, we cannot overlook the opportunity to point out the importance 
ot chemistry to people who are not in a field of science. 


Let us examine the life of a hypothetical non-scientist. How has chemistry 
affected the way he lives? 
We find him sleeping on a foam rubber mattress under a blanket made of 


synthetic fabric. He wakes up to music from a transistorized radio in a poly- 
styrene plastic case. 


Our hero walks on floors waxed with a plastic-based self-polishing material 
to a bathroom with vinyl plastic tiles. He brushes his teeth with a plastic- 
handled toothbrush having synthetic bristles. The toothpaste that he uses con- 
tains fluoride or other decay- -preventing chemicals. His electric razor has a 
polystyrene case and a polyethylene plastic-coated cord. 


In the meantime, our hero’s wife has prepared coffee from instant coffee 
using a non-fattening chemical instead of sugar. His glass of water is as pure 
as chemical processing will make it. The dishes in this kitchen are washed 
with a new synthetic detergent. 


The clothes worn by our non-scientist friend have been made wash-and-wear, 
soil resistant and wrinkle resistant by chemical treatment. The car that he 
drives to work is made possible by the discoveries of chemistry. Periodically 
during the day he takes antihistamine chemicals to control his allergy and 
tranquilizing chemicals to control his tensions. The cigarettes that he smokes 


are made from tobacco and paper that have been chemically treated to insure 
their quality. 
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pure | This new introductory chemistry course was first described 

shed in the February 1960 issue of CHEMISTRY. Its main fea- 

ture is the attempt to organize a course around the concept 

sian of the chemical bond. This experiment in curriculum de- 

it ie velopment is being financed by grants from the National 

cally Science Foundation to Earlham College in Richmond, Indi- 
me ana. The CBAC work has been reported also in the 

aren September 1960 issue of CHEMISTRY. This article reports 

candi the development of the laboratory portion of the course. 

al 
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institu- |? |e THERE Is any one characteristic as practiced is a powerful process for 
Sollege, | of the basis for CBA Chemistry, it is i 


Ss 


Bes uncovering and extending natural 
N.W., |probably the belief that chemistry is | phenomena. The power resides in the 
inherently fascinating and that this combination of ideas and facts or of 
a fascination can be seen by students concepts and experiments. 
early in their exposure to the subject. The course, then is organized to 
To reveal the fascination, it is not aid the student in his study of the in- 
enough, however, to have the student — teraction of conceptual schemes with 
memorize the data of chemistry. observation and experiment. Success 
ives (Chemistry is more than the facts ful laboratory work in the CBA pro- 
which make up the information pos- gram means that the student not only 
a non- sessed by chemists. Rather, chemistry collects data in the laboratory, but he 
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also applies ideas to his data. The 
laboratory experiments are presented 
as problems to be explored or, if you 
wish, as puzzles to be solved. In so far 
as possible, it is left to the student to 
decide what information he needs to 
solve the problem. Ideally, some in- 
formation should come from the lab- 
oratory and some from the literature. 
These are fitted into a logical scheme 
based on a set of assumptions and of- 
ten some mental model. Logical 
reasoning leads to a reasonable solu- 
tion to the problem. In most cases, 
either the solution to the problem or 
some of the difficulties will suggest 
still other paths to be explored. Where 
time and facilities permit, the a 
is encouraged to follow up such ‘ 
tensions” as may intrigue him. 


Results Not Predetermined 


In such a setting, it is important to 
note that laboratory experiments do 
not automatically lead to a predeter- 
mined result known only to the teach- 
er. It is the ability of the student to 
follow and even to construct a line of 
argument that is the hallmark of good 
work. The importance of quantitative 
and reproducible work is not minim- 
ized, but it is not made a goal in it- 
self, Neither is the learning of man- 
ipulations treated as an end in itself, 
although a number of experiments 
are deliberately designed to acquaint 
the student with important laboratory 
techniques, but only as incidental to 
the solution of a particular problem. 


The emphasis in the laboratory 
program is placed on the relationship 
between the structure of a substance 
and its properties, on the energies as- 
sociated with chemical systems, and 











on the pathways of chemical reac. 
tions. The laboratory activities present 
chemistry to the students as an ex. 
perimental science so that the students 
see chemistry as a practicing chemist 
sees it. 


Experiments Designed 

Each experiment is based on a spe- 
cific question or problem. After de- 
termining what data should be ob- 
tained in the laboratory, an appropri- 
ate experimental procedure is design- 
ed to obtain this information. When 
the actual laboratory work is complet- 
ed, the resulting data are evaluated 
and interpreted. Appropriate conclu- } 
sions are drawn relative to the ques- 
tion being investigated. Thus it is 
possible to emphasize three features 
of the laboratory program. These are 
(1) the exploration of ideas, (2) the 
use of experimental data, (3) the pro- 
motion of independent investigations. 


When exploring ideas in the lab 
oratory, an experiment is regarded as 
a device for obtaining information. 
The purpose of an experiment is not 
to verify a foreknown answer to a 
designated question, but to provide 
data which enables the students to 
propose a restricted answer, restricted 
by the design of the experiment. In 
modern research, scientific answers 
are generally subject to similar _re- 
strictions. By using this approach, 
numerous ways of using experimental } 
data can be presented and independ- 
ent laboratory investigations can be | 
promoted. For example, in the experi- 
ment involving the heating of a hy- 
drate,1 the object is not merely to 
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determine the formula of the hydrate 
but to obtain evidence which partly 
reveals the structure of the hydrate. 
When the data obtained are analyzed, 
it is apparent that heating the hy 
drate results in changes other than 
the loss of water. Further considera- 
tions lead to the structural character 
istics of the hydrate. From this point, 
several questions can be raised con 
cerning the nature of other solvates 
which can lead on to several independ- 
ent laboratory investigations. Thus, as 
the data are collected in an experi 
ment designed to answer one ques 
tion, they can be examined as sources 
of answers to other questions. While 
the original question might not be 
completely answered, a host of new 
questions might be posed and partial 
ly answered. 


Models and Black Boxes 


Throughout the course, consider- 
able use is made of mental models. 
Model building is presented as a way 
of thinking and as a means of organ 
izing scientific thought. In the labora- 
tory, the students are introduced to 
models in Experiment | (Observation, 
“Black Boxes,” and the Scientific 
Model ).? 


In this experiment, the student is 
given a taped box containing an un- 
known object. By using the observa 
tions resulting from the manipulating 
of the box, the students develop a 
model which represents the unseen 
object in the box. 


“Superficially it might appear to 
the student that this experiment has 
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little relevance to chemistry. It is 
therefore essential that he realizes 
very early in the course that chemistry 
is as much a way of thinking and 
handling observations (i.e., a method 
ology) as of manipulating Bunsen 
burners and reagents. Hence, in a 
very real sense this experiment is part 
of his training in chemistry. 


The latter part of the experiment is 
especially crucial in this respect. In 
deed, it serves to set the tone for the 
entire CBA The student is 
here dealing with the so-called “black 
box” and the “scientific model.” In 
later experiments he will be dealing 
with chemicals and chemical systems 
as “black boxes.” 


course. 


The black box is, of 
physical system which we use or study 


course, any 
without understanding its interior 
functions of “knowing its content.” 
The Geiger counter might serve as a 
typical example of a black box for the 
average person. The layman can read- 
ily use it to detect radioactive materi 
als without understanding how it 
works. To the designer of a Geiger 
counter, on the other hand, it is not 
a black box; he is thoroughly familiar 
with its operation and the way it 
functions. More likely than not, how 
ever, to the designer of the Geiger 
counter radioactivity itself may very 
well be a black box. He accepts it as 
a fact without understanding it. 


Explains Observation 

The “scientific model” is a man 
made creation designed to explain ob 
servations and natural phenomena. It 
consists of certain assumptions and 
hypotheses which serve to account for 
all that has been observed. A good 








scientific model will predict hitherto 
unobserved phenomena. To the ex- 
tent that it fails to predict correctly, 
it must either be modified or rejected 
in favor of a new model. 

To the extent that his reasoning is 
sound and valid, it is of little import 
that he determine the precise con- 
tents of the box. His methodology is 
paramount in judging his perform- 
ance, not his happening upon the 
“right answer” through fallacious 
reasoning or sheer chance. The cru- 
cial question is, “is the student’s mod- 
el capable of reproducing all the be- 
havior as observed from outside the 
box?”’? 


Sequential Experiments 

Several series of experiments are 
used in which one major idea or con- 
cept is investigated by several different 
approaches. Each successive experi- 
ment involves a more thorough con- 
sideration of the idea than the preced- 
ing one. There are three experiments 
which deal with models, Experiment 
1 (Observation, “Black Boxes,” and 
the Scientific method), Experiment 8 
(The Chemistry of Electron Pairs)? 
and Experiment 12 (Metals and Metal 
Crystals).4 In each succeeding experi- 
ment, the resulting model is found to 
be more useful than the previous one 
for considering chemical systems. In 
other series, attention is centered on 
rate processes, on thermochemistry, 
and on the stability of compounds. 





3 Laboratory, C. B. A. C., 
Volume I, 


Teachers’ Guide, 
Second edition, pages 20-22. 
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‘ Laboratory, C. B. A. C., Volume 2, Second 


Edition. 


Extensions 

After completing an experiment, 
the students are encouraged to con- 
tinue the investigation. Frequently, 
the students will raise questions which 
suggest additional laboratory work. 
This can be illustrated by presenting 
some of the studies which students 
made during the current trial _pro- 
gram in conjunction with Experiment 
9 ( Diffusion-Effusion ).7 


In this experiment, students are 
given the problem of determining the 
relative rates of diffusion of HCl(g) 
and NH:(g) and of comparing the 
ratio of the relative rates of diffusion 
to the molecular weights of the two 
gases. In general, the equipment and 
procedure used to obtain the necessary 
data involved the following. A piece 
of glass tubing was mounted on a 
ring stand so that the tube was in a 
horizontal position. A cotton plug 
with concentrated ammonium hydrox- 
ide and a second plug saturated with 
concentrated hydrochloric acid were 


placed simultaneously at opposite ends | 


of the tube and the time noted. When 
the white ring of ammonium chloride 
was observed in the tube, the time was 
recorded and the distance of the ring 
from each end of the tube was meas- 
ured. After completing the calcula- 
tions, the students interpreted the data 
and presented their conclusions. 


Post-Lab Discussion 


During the post-laboratory discus- 
sion, the students asked questions 
which not be answered in 
terms of the data collected. Some of 
the students designed procedures 
which were employed to obtain the 
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necessary data. The following studies 
and investigation exemplify the na 
ture of the extensions used in the pro 
gram. Each of these extensions was 
conducted in different high schools 
after the original assignment had been 


completed. 


One group of students investigated 
the effect of the length and the dia- 
meter of the tube on the relative rates 
of diffusion. In another high school, 
the students ran a series of experi- 
ments in which the reaction tube was 
in a vertical position rather than in a 
horizontal position. After obtaining 
these data, they continued their work 
by comparing the relative rates when 
the ammonia was introduced at the 
top of the tube to that obtained when 
the hydrochloric acid was introduced 
in this position. 


Several studies were reported in 
which the students used various meth- 
ods of controlling the quantities of 
reagents used to determine the effect 
of concentration on the diffusion rate. 
This involved the designing and con- 
struction of special equipment. Since 
aqueous reagents were used, one 
group of students developed a useful 
procedure to determine what effect 
the rate of evaporation had on the 
rate of diffusion. A study was con- 
ducted to determine separately the 
rate of diffusion of each of the re- 
agents. By using moist litmus paper, 
the students determined the time re- 
quired for the substance to pass 


through the tube. These rates were 


then compared to those obtained from 
the previous laboratory work. 


In several schools, investigations 
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were made as to the nature of the 
ammonium chloride formed during 
the reaction. By using different re- 
action conditions, the ammonium 
chloride could be formed as a com- 
plete ring or series of bands. They 
supplemented their report on this ex- 
tension with photographs. Other stu- 
dents the formation of the 
ring as a function of time. 


studied 


It is interesting to note that several 
of these investigations were successful 
entries in local science fairs. In a pre 
liminary evaluation of this feature of 
the laboratory program, it appears 
that these extensions serve as a useful 
device for promoting independent 
student work in chemistry. 


Correlation of 
Text and Experiments 

In Chapter VIII (Energy and 
Chemical Change)* heats of forma- 
tion and of reaction are presented in 
detail. To explore these ideas fully, 
Experiment 11 (The Heat of Forma- 
tion of Solid Ammonium Chloride) +# 
is used to illustrate the calculation of 
the energy 
which does not lend itself to direct 


reaction for a reaction 
experimental determination. The stu- 
dents determine experimentally the 
heat of neutralization of hydrochloric 
acid and aqueous ammonia and the 
heat of solution of ammonium chlor- 
ide. From the literature, they obtain- 
ed the values for the heat of forma- 
tion of aqueous ammonia from gas- 
eous nitrogen and hydrogen and of 
hydrochloric acid from gaseous hy- 


5 CHEMISTRY, C. B. A. C., 
ond Edition. 
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drogen and chlorine. By summation, 
two experimentally determined values 
and the two literature values give the 
heat of formation of solid ammonium 
chloride. The correlation of Chapter 
VIII and Experiment 11 illustrate the 
use of the laboratory to explore theo- 
retical concepts presented in the text- 


book. 


List of Experiments 

The experiments in the current lab- 
oratory program are: 

1. Observation, “Black Boxes,” and 
the Scientific Model 


2. An Introduction to the Nature of 
Chemical Reactions 
3. Some Quantitative Aspects of 


Chemical Reactions 
4. Reaction of Methane and Oxygen 


5. A Comparison of Sodium Chlor- 
ide and Naphthalene 

6. An Aqueous Solution of a Sodi- 
um Chloride 

7. A Comparison of Carbon Dioxide 
and Oxygen 

8. The Geometry of Electron Pairs 

9. Diffusion-Effusion 

10. Heat of Vaporization 


11. The Heat Formation of 
Ammonium Chloride 


Solid 





Metals and Metal Crystals 

13. Polarity 

14. Identification of Substances by 
Chemical Properties 

15. The Periodic 

Elements 


the 


Relations of 


16. Some Chemistry of Oxygen-Con 
taining Compounds 


17. Chemistry of the Halogens and 
Halogen Compounds 


18. Equilibrium 

19. Acids and Bases 

20. Further Studies on Thermal De- 
composition of Oxygen-Contain 
ing Compounds 


UE 


It has not proved easy to design 
laboratory experiments of the kind 
indicated. Our main criteria for an | 
effective laboratory experiment are: | 
it should be fitted tightly into the | 
text so that it makes an important | 
contribution to the pattern of the | 
course; it must involve both the ac- 
quisition of data by the student and 
the execution of a logical argument, 
and it should of the 
threads in the course which contri- 
butes to at least a few subsequent 
discussions. We are still working to 
develop experiments which correspond 
to such criteria. 


become one 


Non-Stick Rubber Developed | 


> Natura RUBBER has been given a 
non-stick surface by developing a thin 
layer of fluorine-containing synthetic 
rubber. 

A chemical treatment developed by 
Quantum, Inc., of Wallingford, 
Conn., gives the rubber a_ slippery 
surface without affecting its elasticity 


6 


and other properties. 

Irradiation of natural rubber sheet- 
ing with ultraviolet light produces a 
surface to which methyl acrylate can 
be grafted. 

The methyl acrylate layer is hydro- 
lyzed to give its acid form and then 
fluorinated with sulfur tetrafluoride. 
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CHEM Exam Answers 


Last month we printed the questions in the first examina- 
tion given the students of the Chem Study group. We 


promised to give you the answers this month. They are 


printed below. 


l. B 8. A 15. 
2 < 9. A 16 
3. B 10. A 17 
& & li. A 18. 
5. B rz. ¢ 19 
6. © 13. B 20 
A. 14. ¢ 21 





D zz. BD 29. E 
E a 2 30. D 
E 24. C sh... & 
A fa. | a 
A 26. B ss. o 
B 27. A mJ 

D 28. D 35. E 


New Amino Acid 


> A new amino acid has been dis- 
covered by biochemists at the Univer- 
sity of Cincinnati College of Medi- 
cine. 

The new amino acid, tentatively 
designated as beta-hydroxyproline, 
was found in a collagen, the protein 
that makes up connective tissues such 
as tendons. It was found in the col- 
lagen of the Achilles tendon in cattle. 

Announcement of the discovery was 
made to the Federation of American 
Societies for Experimental Biology by 
Dr. James D. Ogle, Dr. Milan A. Lo- 
gan and Ralph Arlinghaus of the 


University of Cincinnati College of 


Medicine. 

At present, Dr. Ogle said, no one 
knows what role the new amino acid 
plays or where else it is found. 
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This is the first amino acid with a 
basically new structure to be discov- 
ered in more than 25 years. Only 20 
other amino acids, the building blocks 
of protein, have been found in mam- 
malian tissue since the first was des- 
cribed in 1810. 

The first clue to the existence of 
the new amino acid came, Dr. Ogle 
said, when a strange color reaction oc- 
curred during chromatographic sepa- 
ration, with an ion exchange resin, of 
a piece of the collagen molecule into 
its component amino acids. 

The new amino acid makes up two- 
tenths to three-tenths of one percent 
of the particular collagen in which it 
was found. Gamma-hydroxyproline, 
by comparison, constitutes 10% to 12% 
of this collagen. 





School Mathematics 
Study Group 


New Courses in Mathematics 


An adequate understanding of mathematics is an essential 
For that reason, CHEMISTRY 
reports the various efforts to improve the teaching of 
This article describes the de- 
velopments of School Mathematics Study Group working 
under Wr. E. G. Begle of Yale University. 


skill needed by all chemists. 


mathematics in the schools. 


History 

> In THE spRING of 1958, after con- 
sulting with the Presidents of the 
National Council of Teachers of 
Mathematics and the Mathematical 
Association of America, the President 
of the American Mathematical Socie- 
ty appointed a small committee of 
educators and university mathemati- 
cians to organize a School Mathe- 
matics Study Group whose objective 
would be the improvement of the 
teaching of mathematics in the 
schools. Professor E. G. Begle was 
appointed Director of the Study 
Group, with headquarters at Yale 
University. In addition, the organiz- 
ing committee appointed an Advisory 
Committee, consisting of college and 
university mathematicians, high school 
teachers of mathematics, experts in 
education, and representatives of sci- 
ence and technology, to work with 
the director. 

The National Science Foundation, 
through a series of grants, has pro- 
vided very substantial financial sup- 
port for the work of the Study Group. 


Objectives 

The world of today demands more 
mathematical knowledge on the part 
of more people than the world ot 
yesterday and the world of tomorrow 
will make still greater demands. Our 


society leans more and more heavily 
on science and technology. The num- 
ber of our citizens skilled in mathe. 
matics must be greatly increased; and 
understanding of the role of mathe- 
matics in our society is now a pre. 
requisite for intelligent citizenship. 
Since no one can predict with cer- 
tainty his future profession, much less 
foretell which mathematical skills 
will be required in the future by a | 
given profession, it is important that 
mathematics be so taught that stu 
dents will be able in later life to learn 
the new mathematical skills which | 
the future will surely demand of 
many of them. 
To achieve this objective in the 
teaching of school mathematics three 
things are required. First, we need an | 
improved curriculum which will of 
fer students not only the basic mathe- 
matical skills but also a deeper under 
standing of the basic concepts and 


structure of mathematics. Second, 
mathematics programs must attract 


and train more of those students who 
are capable of studying mathematics 
with profit. Finally, all help possible 
must be provided for teachers who 
are preparing themselves to teach 
these challenging and interesting 
courses. 

Each project undertaken by the 
School Mathematics Study Group 1s 
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concerned with one or more of these 
three needs. 


Projects 
|. - MarHematics For Grapes 7 & 8 

The School Mathematics Study 
Group believes it particularly impor- 
tant that greater substance and inter- 
est be given to the mathematics of 
grades 7 and 8. Our general point of 
view has been to think of these grades 
not just as the end of elementary 
school mathematics but also as a 
foundation for the work of the senior 
high school. The curriculum for these 
grades should include a sound intui- 
tive basis for the algebra and geome- 
try courses to follow. 

To provide a concrete illustration 
of this kind of curriculum, textbooks 
for these two years have been pre- 
pared. 

Accompanying each of these texts 
is a commentary for the teacher. 
These commentaries include not only 
the usual materials (discussion of 
teaching problems, solutions for the 
exercises, etc.) but also discussions and 
deeper expositions of the mathematics. 


These texts evolved from a series of 
experimental junior high school units 
which were prepared at the first 
SMSG writing session at Yale Univer 
sity in the summer of 1958. In the 
following summer a preliminary ver 
sion of a 7th grade text and a collec- 
tion of 8th grade units, including 
much of the material in these experi- 
mental units was prepared. In the 
summer of 1960 a revised version of 
the 7th grade text and a preliminary 
version of an 8th grade text were pre 
A revision of the 8th gradé 
text will be carried out in the sum 
1961. 


pared. 


mer of 


During the intervening academic 
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years, these materials were used in a 
number of experimental centers, in- 
volving approximately 100 teachers 
and 8,000 students each year. Feed- 
back from the teachers was used ex- 
tensively each summer in the revision 
of these materials. 
II. - MATHEMATICS FoR 
Grapes 9 THROUGH 12 

This project is devoted to the pro- 
duction of a series of sample textbooks 
for grades 9 through 12. For the most 
part the topics discussed in these text 
books do not differ markedly frem 
those included in the present-day high 
school courses for these grades. How 
ever, the organization and _ presenta- 
tion of these topics is different. Im 
portant mathematical skills and facts 
are stressed, but equal attention is 
paid to the basic concepts and mathe 
matical structures which give mean 
ing to these skills and provide a logi 
cal framework for these facts. 

Preliminary versions of these texts 
were prepared at a writing session 
held at the University of Colorado in 
the summer of 1959, using detailed 
outlines which had been prepared at 
the Yale writing session in the sum 
mer of 1958. 


As with the texts for grades 7 and 
8, a commentary for the teacher ac 
companies each text. 


These texts were used in a total of 
37 experimental centers involving ap 
proximately 260 teachers and 18,000 
students. As in the case of the project 
described above, the teachers using 
these texts reported on their classroom 
experiences and, on the basis of these 
reports, the texts were revised during 
the summer of 1960 at a writing Ses 
sion at Stanford University. 


During the summer of 1961 a pre 
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liminary version of another geometry 
text will be prepared. This text will 
emphasize analytic geometry, and will 
be tried out in a number of experi- 
mental centers during 1961-62. 


Il. 

A third project is aimed at the pro- 
duction of a series of short expository 
monographs on various mathematical 
subjects. The primary objectives of 
such monographs are: to disseminate 
good mathematics at the secondary 
school level which will supplement 
the usual high school curriculum; to 
awaken interest among gifted stu- 
dents; and to present mathematics as 
a satisfying, meaningful human activ- 
ity. They are not intended as texts, 
but rather as supplementary reading 
material for students, their teachers, 
and the general educated lay public. 


- MonoGraPHs 


Outstanding mathematicians will 
write these monographs. In order to 
be sure that they are understandable 
and enjoyable by the audience for 
whom they are intended, preliminary 
versions will be read by high school 
students and experienced high school 
teachers. Their comments, criticisms, 
and suggestions will be passed on to 
the authors to form a basis for re- 
vision, if necessary. 

These monographs will be publish- 
ed as paperbacks by a commercial 
publisher. The first six will be ready 
late in the spring of 1961. 

The first six monographs are: 

Numbers: Rational and Irrational, 
by Ivan Niven. 

What is Calculus 
W. Sawyer. 


About?, by W. 


An Introduction to Inequalities, by 
Edwin Beckenbach and Richard Bell- 
man. 


10 





Geometric Inequalities, by Nicho- 
las D. Kazarinoff. 


The Contest Problem Book. Prob. 
lems from the Annual High School 
Contests of the Mathematical Associa- 
tion of America, compiled by Charles 


T. Salkind. 


The Lore of Large Numbers, by 
Philip J. Davis. 
IV. - Teacner Traininc Mareriats 

Practically all recommendations for 
improved secondary school mathe- 
matics curricula that have been seri- 
ously proposed, either by SMSG or by 
others, involve aspects of mathematics 
which have not, in the past, been in- 
cluded in the normal subject matter 
training of secondary school teachers. 
This project is devoted to the pro- 
duction of materials specifically for 
teachers who wish the additional 
training in mathematics needed to 
teach an improved curriculum. Par- 
ticular attention is paid to materials 
suitable for use in summer and i 
service institutes, such as those spon- 
sored by the National Science Foun- 
dation. 

Two series of publications are un- 
der way. The first is a series of study 
guides for teachers who wish to im- 
prove their professional competence 
by study either individually or in 
small groups. A study guide in alge- 
bra is currently being revised and 
others on analysis, geometry, logic, 
number theory, and probability are in 
preparation. 


The second series consists of ex- 
positions of various topics in mathe- 
matics designed explicitly for in-serv- 
ice teachers. Five of these are already 


available and others will be available 


in the near future. 
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V. - MATHEMATICS FOR 
Less ABLE STUDENTS 

The sample textbooks mentioned 
previously for grades 9 through 12 
were written explicitly for college- 
capable students. This particular pro- 
ject is devoted to the construction of 
an improved curriculum for slower 
students. This work is under the guid- 
ance of the Panel on Underdeveloped 
Mathematical Talent. As a first step 
it will test the hypothesis that such 
students can learn the kind of mathe- 
matics contained in the SMSG 9th 
and 10th grade texts provided that the 
material is presented in a less formal 
fashion and with more concrete illus- 
trations, and provided that the stu 
dents are allowed to proceed at their 
own pace. Appropriate revisions of 
these texts were made in the summer 
of 1960 in order to carry out this test. 
A similar test is being conducted with 
the SMSG texts for grades 7 and 8. 

Pending definite information on the 
feasibility of these materials the books 
are not available for general distribu- 
tion at this time. 
VI. - ELEMENTARY SCHOOL 
MATHEMATICS 


In this project SMSG will under 
take a critical study of the elementary 
school mathematics curriculum from 
the point of view of: increased em- 
phasis on concepts and mathematical 
principles; the grade placement of 
topics in arithmetic; the introduction 
of new topics, particularly from geo 
metry; and supplementary topics for 
the better students, for example from 
number theory. 


A start on this was made in thé 
summer of 1960 in a writing session 
at Stanford University. A complete 
course for grade 4 and selected units 
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for grades 5 and 6 were prepared. A 
commentary for the teacher accom- 
panies each unit. 

These units are now being used in 
a total of 27 experimental centers in- 
volving approximately 12,000 students 
with 150 fourth grade, 110 fifth grade, 
and 110 sixth grade teachers. 

These teachers report their class- 
room experiences and, on the basis of 
these reports, the units will be revised 
during the summer of 1961. The work 
for grades 5 and 6 will be completed, 
and during the academic year, 1961- 
62, a complete course of study for 
mathematics grades 4, 5, and 6 will 
be classroom tested. 


Other Activities 

Text materials for gifted students 
are badly needed. Some material of 
this kind is included, as optional sec 
tions in the textbooks mentioned 
above and others have been published 
separately. Detailed plans are being 
considered for a considerable expan- 
sion of the program of publication of 
brief supplementary materials for stu 
dents of varied ability levels. 

In another direction, an experiment 
is now under way which will test the 
feasibility of a correspondence course 
for gifted students. This, if successful, 
will be one method for providing for 
the gifted students located in schools 
too small to offer special sections or 
courses. 


Many students develop in school a 
negative attitude toward mathematics 
and hence are lost to science and tech 
nology. The SMSG sample textbooks 
are now being studied, by a group in- 
cluding both mathematicians and so- 
cial scientists, to see how they affect 
attitudes toward mathematics. 


The Educational Testing Service is 
currently conducting a study of the 
performance of students using SMSG 
texts as compared to those using con- 
ventional texts. 

A careful study of teaching ma- 
chines, programmed learning, etc., 
will be carried out with special refer- 
ence to the SMSG text materials. 


Advisory Committee 

A. A. Albert, University of Chicago. 

F. B. Allen, Lyons Township High 
School, LaGrange, Illinois. 

E. G. Begle, School Mathematics 
Study Group, Yale University. 

Lipman Bers, New York University. 

S. S. Cairns, University of Illinois. 

G. F. Carrier, Harvard University. 

W. L. Duren, Jr., University of Vir- 
ginia. 

H. F. Fehr, Columbia University. 

H. V. Funk, Columbia University. 

A. M. Gleason, Harvard University. 

J. H. Hlavaty, Dewitt Clinton High 
School, New York. 

P. S. Jones, University of Michigan. 

L. C. Lay, Orange County State Col- 
lege. 








K. O. May, Carleton College. 

J. R. Mayor, American Association for 
the Advancement of Science. 

A. E. Meder, Jr., Rutgers University. 

E. E. Moise, Harvard University. 

P. M. Naghdi, University of Californ- 
ia, Berkeley. 

R. S. Pieters, Phillips Academy, And- 
over, Massachusetts. 

G. B. Price, University of Kansas. 

R. E. K. Rourke, Kent School, Kent, 
Connecticut. 

A. W. Tucker, Princeton University. 

Henry Van Engen, University of Wis- 
consin. 

A. D. Wallace, Tulane University. 

E. L. Walters, William Penn Senior 
High School, York, Pennsylvania. 
Marie S. Wilcox, Thomas Carr Howe 

High School, Indianapolis, Indiana. 
M. W. Zemansky, The College of the 
City of New York, New York. 


For further information of the pro- 
gram, write to: School Mathematics 
Study Group, Box 2029 Yale Station, 
New Haven, Connecticut. 


Arithmetic Project 


The improvement of the teaching of arithmetic in the 
elementary grades is the object of a project at the Uni- 
versity of Illinois in Urbana. Dr. David A. Page is director 
of the group there. This article describes some of the re- 


cent activities of this group. 


> Unper a grant of $57,000 the Uni- 


versity of Illinois Arithmetic Project 
has experimented with making mo 
tion pictures of classes of children 


while they are being taught mathe- 


matics. 


12 


These films are “shot” and_ pro- 
duced in the Watertown, Mass. stu 
dios of the Physical Science Study 
Committee. 

In addition to the films for teach 
ers, there will be correlated written 
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material which reviews and goes deep 
er than the corresponding film. Also 
this printed material will contain 
many problems and exercises for the 
teacher. Thus, ideally, a group of 
teachers could get together a class of 
their own using our materials. In 
practice, it will probably be necessary 
to have at least an occasional session 
with a local college or high school 
mathematics teacher. 


The first long document for teach 
ers to be prepared by the U. of I. 
Arithmetic Project will be available 
early May (in plenty of time for any 
summer institute that wants to use it). 
Is is called, “Number Lines, Func- 
tions, & Fundamental Topics.” There 
will be a charge, yet to be determined, 
to recover costs of paper, duplicating, 
mailing, etc. Everyone on the Pro- 
ject’s mailing list will be notified of 
the availability of this 100+ page 
unit, together with ordering instruc- 
tions and price. 

The U. of I. Arithmetic Project is 
now prepared to go on record official- 
ly as strongly in favor of the use of 
Mathematics Teachers (specialists) 
who teach mathematics throughout 
the day (and only mathematics except 
where size of school or some admini- 
strative difficulty requires that one or 
two other classes be handled by this 
teacher). When such specialization 
becomes widespread, as it will, it 
should be required that any mathe- 
matics teacher working anywhere be 
tween Kindergarten and 12th grade 
must have an undergraduate major in 
mathematics. Such teachers could in 
terchange from time to time between 
high school and elementary school or 
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could even teach a load split between 
the high school and the elementary 
school. 

This is not to say that all element 
ary teachers are incompetent with 
mathematics or that presently incom- 
petent ones cannot become competent 
by Institutes and self study. But a 
simple look at the arithmetic (about 
a million elementary school teachers!) 
of the problem shows that it is far 
easier to choose the one-fifth of these 
teachers who like mathematics (or at 
least hate it least) and train them to 
do the whole job of mathematics in- 
struction than it is to attempt the im 
possibility of training all elementary 
school teachers sufficiently. Also such 
an attempt to train all teachers might 
meet with justified opposition by rep- 
resentatives of the other subjects. 

*~ * * 

Thirty-five elementary school teach- 
ers have been selected from over 1200 
applicants to attend a National Science 
Foundation Summer Institute in 
Mathematics. The instruction for the 
Institute will be given by the Arith- 
metic Project Staff together with a 
few new people for the summer. An 
example is Dr. Robert Christian of the 
Mathematics Department at the Uni- 
versity of British Columbia. 


Along with a heavy load of course 
work which is almost entirely mathe- 
matical in content, teachers will ob- 
serve a fourth grade demonstration 
class every morning. This will give 
them some idea of “how you talk 
about” the mathematics they are 
learning when dealing with children 
together with direct experience show 
ing that the mathematics taught in 
this institute is appropriate for chil 
dren in the grades. 
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High Capacity Micro Balance 


> A new higher capacity balance is 
announced by Cahn Instrument Com- 
pany, Paramount, California. It is ex- 
cellent for SPECIFIC ANALYTIC- 
AL METHODS involving samples 
up to one gram, and most methods in 
MICROCHEMISTRY. It significant- 
ly extends the capabilities of the gen- 
eral chemical laboratory, supplement- 
ing the chemical analytical balance at 
the low end of its range. 

The new Cahn Gram Electrobal- 
ance® weighs samples up to 1.2 
grams, weighs small samples to an 
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accuracy of one microgram (0.001 
mg). 

It is unaffected by temperature, vi- 
bration, level, humidity, and _ stray 
electrostatic and magnetic fields. It 
does not require a special balance 
table nor a special balance room, as 
previous fine balances did. It is ex- 
ceptionally rugged, and hard to dam- 
age. You can also use it in high va- 
cuum or high pressure, oven or cryo- 
stat, dry box or humidity chamber, 
and read it remotely from outside. 


Special training is not required, 
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even to weigh to one microgram. The 
single weight dial reads directly in 
milligrams or micrograms, all operat- 
ing adjustments are on the front pan- 
el, and operating instructions are 
printed right on the case. Special cir- 
cuits eliminate computation, such as 
subtracting container weight, etc. It 
is thus ideal for production use, and 
for scientists without extensive train- 
ing in analytical chemistry. 

Eleven ranges, selected by panel 
switch and choice of loops, allow you 
to set this one balance for full-scale 
ranges from 0-1 mg to 0-1 gram. It 
replaces a number of balances of other 
types. Precision is 0.001 mg on the 
lower ranges, 0.01% of range on the 
higher ones. Accuracy is 0.001 mg on 
the lowest range, 0.05% of range on 
the higher ranges. Accuracy of 0.01% 
of range is available on special order. 

New features include an elastic rib- 
bon suspension, instead of knife edges 
or pivots, which eliminates bearing 
friction. It has high capacity and zero 
hysteresis. Symmetrical-beam con- 


struction permits taring of heavy sam- 
ple containers; it improves accuracy 
and allows counterpoising to mini- 
mize the effect of humidity and baro- 
metric pressure variations on the sam- 
ple. The larger sample compartment 
accommodates samples up to 60 mm 
diameter, such as Millipore filters, fil- 
ter paper, and fluffy materials. The 
Cahn Gram Electrobalance is avail- 
able with battery power, for portable 
operation and low cost; or with a new 
silicon solid-state power supply, which 
has no expendable components, for 
those applications which require ex- 
ceptional long-term stability without 
adjustment, such as remote weighing 
in vacuum. 


The Cahn Gram Electrobalance is 
in production now, and is available 
from franchised scientific instrument 
dealers throughout the world for 
prompt delivery. Further information 
may be obtained from the dealers, or 


Cahn Instrument Company, 14511 
Paramount Blvd., Paramount, Cali- 
fornia. 


Predicts Better Anesthetics 


> Tue Best anesthetics will be mix- 
tures of compounds whose molecules 
are of such size and shape as to fit 
in holes in networks of 20, 24 and 28 
water molecules, Dr. Linus Pauling, 
Nobelist in chemistry, California In- 
stitute of Technology, told Science 
Service. 


Dr. Pauling’s new theory on the’ 


action of anesthetics enables him to 
describe the chemical substances that 
will act best as anesthetics. 


Aprit 1961 


YIM 


Dr. Pauling has linked the action 
of anesthetics with the formation of 
compounds in which molecules of one 
substance are trapped in a network 
of molecules of another substance, 
such as water. These unusual com- 
pounds are called clathrate com- 
pounds. Water forms traps that look 
somewhat like the cells in a honey- 
comb except they are five-sided in- 
stead of six-sided. 
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Highlights from the 
139th National Meeting 
of the 
American Chemical Society 
at St. Louis in March. 


> A sIMPLE, economical process has 
been developed for a new kind of ny- 
lon that has superior qualities for tire 
cords, fish lines and wearing apparel, 
the American Chemical Society was 
told by Dr. C. F. Horn of Union 
Carbide Chemicals Company of South 
Charleston, W. Va. 

The new nylon is called nylon 7 
because it is a polymer of an amino 
acid containing seven carbon atoms. 
Ordinary nylon is called nylon 66 
because it is composed of giant mole- 
cules produced by combining mole- 
cules containing six carbon atoms and 
two acid groups with molecules con- 
taining six carbon atoms and two 
amino groups. The latest kind of ny- 
lon to be introduced into this country 
from Europe was nylon 6. It is a poly- 


New 
Nylon 


mer of an amino acid containing six 
carbon atoms. 

Nylon 7 can be produced by boiling 
the ethyl ester of aminoheptanoic acid 
in water. The white waxy-to-brittle 
product can be stored or spun im- 
mediately in strong fibers. This con- 
trasts markedly with the several steps 
involved in the commercial produc- 
tion of its two chemical cousins, ny- 
lons 66 and 6. 

Nylon 7 is especially suitable for 
tire cords since its high softening 
temperature, 430 degrees Fahrenheit, 
enables it to withstand the deterior- 
ating effects of the heat build-up from 
friction. Clear, tough films and mold- 
ed objects of good impact resistance 
can be made from this material. 

B. T. Freure, H. Vineyard and H. 
J. Decker joined in the research. 


Clue to Epilepsy Cause 


> A piscovery that should eventually 
aid in determining the exact cause of 
epilepsy was reported 

Epileptic convulsions have been 
produced in laboratory rats by mas- 
sive doses of the common insecticide 
dieldrin. These convulsions were ac- 
companied by an abnormal chemical 
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condition in the brain of the rats, 
identical to that found in the human 
brain during an epileptic seizure. 

Dr. E. A. Hosein, assistant professor 
of biochemistry, and Mrs. Roushan 
Ara, a graduate student from Pakis- 
tan of McGill University reported 


these findings at the American Chem- 


ical Society meeting. 
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\nalysis of the brain fluid from 


these experimental animals showed 
that a mixture of biochemicals had 
been dislodged, and the chemicals 


migrated to parts of the brain not 


ACS Meeting 


to them. When 
this mixture of biochemicals was in 
into the brain of a normal 
animal, epileptic-like convulsions were 


ordinarily accessible 


jected 


produced. 


Better Motor Oils 


> A NEW 


fusion” to 


“thermal dif 
concentrate oil 


PROCESS Uses 
molecules 
whose shapes give them superior lub 


ricating ability. 


Motor oils prepared by this process 
give 50% longer service than ordinary 
lubric: iting oils, H. E. Alford ot 
Standard ‘Oil Company's research de 
partment in Cleveland reported. 


Laboratory tests showed very little 


thinning out at high temperatures 
and very little thickening at low tem 
peratures. A four-month road test 
showed that there was a 35% decrease 
in oil consumption and a 50% increase 
in service life of the oil. 


Drs. G. R. Brown and S. M. Dar 
ling were co-authors of the report, de 
livered to the American Chemical 
Society meeting. 


Control Taste of Milk 


> Tue raste of milk can be control- 
led and changed by chemical means, 
scientists were told at the American 


Chemical Society meeting. 

The major loss in palatability of 
milk products is caused by odorous 
chemicals absorbed from the animals’ 
feed, Dr. Vladimir N. Krukovsky, 
Cornell University, told a symposium 
on milk and its products. Rancid odor 
and bitter taste are caused by the 
breaking down of fats in raw milk. 
Chemical reactions also cause metallic 
or fishy, oily and, occasionally, card 
board-like milk and milk 


products. 


flavors in 


Vitamin C and oxygen play an im 
portant part in these chemical reac 
tions, Dr. Krukovsky said. Rapid 
chemical methods have been develop- 
total 


ed for lowering the vitamin C 
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content. Not only do these methods 
postpone the harmful effects, but they 


also remove feedy flavors, he added. 


Dr. R. D. McCarthy, Pennsylvania 
State University, reported on the mi 
croorganisms within the that 
affect the production of milk. Feed is 
degraded and altered by bacteria and 
other organisms in the first stomach 
of the cow, he said. These microor 
ganisms chemically change substances 
in the cow’s food. The changes are an 
essential part of the digestion process. 


COW 


By selecting certain microorganisms 
or by tianah ating them to “change 
their chemical composition, the diges 
tive products can be altered. In some 
cases, Dr. McCarthy concluded, this 
can have an important effect on the 
metabolism of the cow and the com- 
position of milk. 
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Amino Sugars Clue to Life 


> THE syNTHEsIs of amino sugars may 
lead to the understanding of import- 
ant life processes, scientists were told 
at the American Chemical Society 
meeting. 

Amino sugars are found in every 
part of the organic world, Dr. Roger 
Jeanloz, Massachusetts General Hos- 
pital, Boston, told Science Service. 
They have been detected in many 
living organisms, from the simplest 
plants, such as mushrooms and micro- 
organisms, through the whole animal 
kingdom, up to man. 

The function of amino sugars in 
living processes is barely known yet, 
Dr. Jeanloz said. However, he report- 
ed, many of the substances containing 
them, such as enzymes, hormones, 
anticoagulants and antibiotics, have 
important biological activities. 

When an organism is under stress 
or is diseases, the amount of amino 
sugar increases. This may lead to the 
use of these substances in the detec- 


tion of cancer, Dr. Jeanloz said, but 
this application has not been thor- 
oughly studied. 

Glucose, or simple blood sugar, is 
an abundant chemical in the body, 
Dr. Jeanloz nected, but it has not been 
found as a part of more complex 
building blocks. Amino glucose, a ni- 
trogen-containing sugar, is a part of 
such complex molecules as proteins 
and fats. 


It is known that an amino sugar 
is responsible for the growth pro- 
moting activity of human milk. This 
substance is not found in cow’s milk, 
and some milk producers have added 
it to cow's milk in an attempt to re- 
produce “mother’s milk,” Dr. Jean- 
loz told Science Service. 


By applying the most recent syn- 
thetic methods, Dr. Jeanloz conclud- 
ed, scientists will have sufficient quan- 
tities of amino sugars to study their 
important role in life. 


Sex Hormones Analyzed 


> A sePARATION technique has been 
developed to analyze sex hormones in 
minute amounts, the American Chem- 
ical Society was told. 

The sex hormones that control our 
mental and physical health occur in 
extremely tiny quantities in the body, 
Dr. Edward C. Jennings Jr., Wilkens 
Instrument and Research, Walnut 
Creek, Calif., said. In order to study 
the physiological function of the hor- 
mones, they must be isolated from 
biological sources, made extremely 
pure and then used on test animals. 
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Gas chromatography has been used to 
obtain greater purity, Dr. Jennings 
said. 

A gas chromatograph is an instru- 
ment that separates one compound 
from the other and records the rela- 
tive amounts of each species. A special 
chromatograph, aerograph Hi-Fi, has 
been especially designed to detect and 
analyze samples as small as ten micro- 
grams, or one-third of a millionth of 
an ounce. 


The hormones being separated are 
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so sensitive that even a slight change 
in temperature might cause them to 
rearrange or change in composition. 
However, no chemical changes take 
place within the instrument, Dr. Jen 
nings said. 

“Female hormones, or 


SeX estro 


gens, are especially hard to detect,” 


> ONE TyPE of tumor in mice has 
been inhibited by 90% to 100%, using 
a new organic compound containing 
nitrogen. It has not yet been tried on 
human beings. 


Dr. John A. Carbon, Sandra M. 
Brehm and James D. Ratajezyk of 
the Abbott Laboratories, North Chi 
cago, Ill., have found the piperazine 
derivative (A-20968) effective against 
carcinoma 755, a transplantable mouse 
tumor. It also shows activity against 
two common types of cancer, sarcoma 
180 and leukemia 1210, he reported 
to the American Chemical Society 


New Anti-Cancer Chemical 
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Dr. Jennings told Science Service, 
“since they are highly reactive com- 
pounds. The male hormones, andro 
gens, are much easier to work with. 

The chromatographic detection of 
hormones is also a quick, efficient 
method used by hospitals for analyz 
ing blood samples after an operation. 


meeting. 

The new compound is modeled af- 
ter a compound called A-8103, which 
is undergoing clinical tests at the pres 
ent. Both of these compounds appear 
to be examples of the anti-tumor 
agents known as “alkylating agents,” 
although they represent an entirely 
new type of chemical structure among 
the anti-cancer drugs. 

The organic chemist will be able 
to synthesize many closely related 
compounds by varying the “acyl side 
chain” in the structure. Further evalu 
ation is planned. 


Paint for Nuclear Submarines 


> WaATER-THINNED latex paints will be 
used for the interior of nuclear sub- 
marines, the American Chemical So- 
ciety meeting was told. 

Conventional paints used on the 
interior of a submarine release poison- 
ous substances long after application, 
Donald E. Field of the U. S. Naval 
Research Laboratory in Washington, 
D. C., said. Since nuclear submarines 
are underwater for prolonged periods, 
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these contaminations are dangerous. 
An acrylic latex paint, developed at 
the Naval Research Laboratory, is 
free from air pollutants that would 
seriously cut down the time a sub 
marine could spend underwater. 
The new paint compares with an 
enamel in gloss, resistance to soil and 
ease of cleaning. It is superior in ease 


of application, Mr. Field said. Under 
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ordinary conditions the paint is dry to 
touch in 20 minutes, and may be 
scrubbed after 24 hours. This elimin- 
ates the delay of extended drying 
periods. 

Mr. Field said that the use of paint 
in submarines is “essential in protect- 


ing the hull and machinery from cor- 
rosion.” 


An almost equally important use of 
paints, he reported, is to “increase the 
cleanliness and aesthetic appeal of the 
ship’s interior, especially during long 
undersea voyages.” 


New Method for Use of Algae 


> A new method for using algae in 
space vehicles was reported at the 
American Chemical Society meeting. 

Algae are green plants. They use 
light energy to convert carbon dioxide 
into oxygen and the protein needed 
for animal life in the chemical pro- 
cess called photosynthesis. Algae may 
therefore be used to support life in a 
space vehicle. 

Dr. Arnold C. Frederickson of the 
University of Minnesota said the car- 
bon dioxide demand of algae would 
be supplied by animal respiration, so 
that the space vehicle could be a self- 
supporting unit. 

When the light energy is not used 
by a culture of algae, it rejects the 
energy as heat. The power supply of 
the system then has to be partly 
wasted in cooling, Dr. Frederickson 
said. 

Since a vehicle must carry 
either its own source of power or de- 


space 


vices for collecting solar energy, low- 


energy utilization by an algae system 
increases the weight of the 
pulsive parts of the vehicle. 


non-pro- 


In most present algae culture sys- 
tems the distribution of light does not 
allow the plant to make efficient use 
of the energy, Dr. Frederickson said. 
Near the surface, the light intensity 
is too high, and in the center the in 
tensity is low. 

Dr. Frederickson has developed 
method to agitate the culture. This 
exposes all the cells of the culture to 
a more or less uniform intensity of il- 
lumination, he said. 


Calculations show that it is possible 
to speed up the photosynthetic reac- 
tions by agitation, but that agitation 
will not increase the efficiency of en- 
ergy utilization as much as desired. 

“The predicted increase in efficiency 
is large enough, however, so that fur- 
ther research on the problem is indi- 


cated,’ Dr. Frederickson concluded. 


Glass Makes Plastics Lighter 


> Tiny, HOLLow spheres of glass are 
making plastics lighter, 
and less flammable, 
told at the 


ciety 


more rigid 
scientists were 
American Chemical So- 
meeting. 
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The colorless glass particles are 
about two one-thousandths of an inch 
in diameter and weight about one- 
third as much as water, H. E. Alford 
of the Standard Oil Company (Ohio), 
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said. They are made by a high-tem 
perature fusion process, he told Sci 
ence Service. They remain unchanged 
up to temperatures of about 1,200 de 
grees Fahrenheit in reinforced plas 
tics, such as those used in boat hulls 
or auto bodies. The hollow spheres 
give 30% stronger moldings at weight 
saving of 20% to 50% 

Articles with unique electrical prop 
erties can be produced when these 
low density hollow spheres are com 
bined with a wide variety of plastics. 
These are finding considerable use in 
aircraft electronic parts, such as ra 
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domes and high frequency radio trans- 
mission, he said. 


The glass microballoon particles, as 
they are called, also have fairly good 
thermal insulating properties and may 
have some application in acoustical 
installations. 


“Much less dense articles are pos 
sible with this product than with any 
other type of filler material available 
today,” Mr. Alford However, 
he noted, they do not solve all the 
problems for plastic fillers, since they 
will not work in applications where 
high pressures are involved. 


said. 


New Fungicide Promising 


> AN seed and_ soil 
fungicide that shows promise on cot 
ton, field corn, peanuts and vegetable 
seed was described at the American 
Chemical Society meeting. 


EXPERIMENTAL 


The fungicide can control an un 
usually broad spectrum of soil-borne 
diseases in addition to a wide selec- 
tion of viruses causing seed decay, Dr. 
William Diveley, Hercules Powder 
Company, Wilmington, Del., said. It 


also appears to have a low order of 
toxicity to mammals. 


In a cotton seed experiment the 
newly developed fungicide was some 


what standard 


more effective than 
fungicides for control of a disease call 
ed pre-emergence damping off. The 
fungicide is a chemical based on 
cumene, which is in plentiful supply, 


Dr. Diveley said. 


New Drugs Relax Muscles 


>» Two NEw compounds that are not 
only good for relaxing muscles but 
act as sedatives and induce sleep were 
reported to the American Chemical 
Society. 

Drs. Donald E. Heitmeier, A. P. 
Gray and Ernest E. Spinner of Irwin, 
Neisler and Co., Decatur, IIl., said 
these compounds, derived from the 
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XUM 


chemical pyrimidine, are five times 
as potent as mephenesin, a_ well 
known relaxant. They have not been 
clinically tested yet. 

These compounds have the jaw 
breaking names of 2-(beta-hydroxy 
phenethylamino)-pyrimidine, and 2 
(beta - hydroxy - beta - diphenylethyl- 
amino )-pyrimidine. 
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Supermarkets” 


> “SUPERMARKETS” of scientific litera- 
ture are needed to keep pace with the 
facts and ideas overwhelming the sci- 
ence market, chemists were told at 
the American Chemical Society meet- 
ing. 

“We must devise schemes of supply- 
ing information in units of manage- 
able size and of reasonable price,” Dr. 
Louis P. Hammett of Columbia Uni- 
versity said. Dr. Hammett received 
the 1961 ACS Priestly Medal award 
for chemistry. 

A scientist’s work often cuts across 


> Cuemicats that hold, move or re- 
move metals in the body are now be- 
ing used in medicine, scientists were 
told at the American Chemical So- 
ciety meeting. 

Some metals are essential for the 
normal functioning of animal and 
plant tissues, Dr. Harold Hardman, 
Marquette University School of Medi- 
cine, Milwaukee, said. 

Chemicals called chelating agents 
can combine with these metals. This 
ability can be used to benefit man- 
kind, Dr. Hardman told a symposium 
on chelating agents in medicine. 

Drugs that function as chelating 
agents can modify the activity of liv- 
ing cells when they combine with 
metals normally present in living or- 
ganisms, Dr. Hardman said. One 
possibility is the removal of essential 
metals with a resulting change in 
growth and metabolism. This type of 
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Chemicals Change 


for Literature 


traditional borderlines and subdivi- 
sions. It then becomes increasingly 
difficult for him to track down infor- 
mation he needs because it is often 
hidden away in a journal or meeting 
in another field, Dr. Hammett said. 

Scientific information is subdivided 
and separated in the way it has been 
done historically, Dr. Hammett re- 
ported. It should be streamlined into 
a “supermarket,” he urged. The bur- 
den of selection should be clerical and 
even mechanical. 


Growth Processes 


action may account for the anti-bac- 
terial action of certain antibiotics. 

Metals such as mercury and lead 
are not essential and may be harmful 
to animal tissues. They also can be 
combined and removed from the body 
by chelating agents, Dr. Hardman 
reported. 

High concentrations of a metal in 
a particular organ or tissue can be 








removed by chelating agents, Dr. | 


Hardman said. Wilson’s disease is 
characterized by unusually high con- 
centrations of copper in liver and 
brain. The disease can be considerably 
modified by chelating agents that re- 
move copper from the involved or- 
gans. 

Chelating agents may also be used 
to transfer heavy metals to an organ- 
ism, for such ailments as iron defici- 
encies in plants or animals. Dr. Hard- 
man said. The biological effect of a 
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metal can be intensified when taken 
by the organism in the form of a 
chelate. 

This appears to be a_ promising 
area for further research in the treat- 
ment of metal deficiencies in agricul 
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ture and medicine, Dr. Hardman con- 
cluded. 

Chelating agents can also modify 
the effects of radiation, Dr. Jack Schu- 
bert of the Argonne National Labora 
Lemont, IIL., 


tory, reported. 


Blood Enzyme Fingerprints 


and 
detected 
“finger- 


the heart, liver 


organs 


> Diseases of 
other body may be 
by a study of the enzyme 
prints” of the blood. 


One of the enzymes found in the 
blood, lactic dehydrogenase (LDH), 
regulates several important chemical 
processes in the body, Dr. Kenneth F. 
Gregory of Ontario Agricultural Col- 
lege reported to the American Chemi 
cal Society meeting. 


Dr. Gregory worked with D. Felix 
Wroblewski of the Sloan-Kettering 
Institute for Cancer Research, New 
York. 

Whenever a body organ is damaged 
by disease, its enzymes are 
into the blood stream. Each body or- 
gan has its distinctive mixture of the 
five forms (isoenzymes) of LDH. 
The LDH isoenzyme in the blood 


released 


serves to identify the damaged organ 
in much the same way fingerprints 
identify persons. 

Since the isoenzymes of LDH dif- 
fer markedly in their resistance to 
heat; the amount of enzyme destroy- 
ed by heating at different tempera- 
tures is used to identify the mixture. 
A large amount of LDH destroyed by 
heating the blood serum at a relative 
ly low temperature indicates liver dis- 
ease. If a large amount of the LDH 
is not destroyed by heating at a rela 
tively high temperature, heart damage 
is indicated. 

The multiple nature of LDH is ex- 
pected to be of value in the study of 
evolution and genetic relationships. 
Only one of the isoenzymes of LDH 
is reported to be present in birds; two 
in fish, amphibia, and reptiles; and 
up to five in mammals. 


Fresh Water From Sea 


> IsraEL is speeding up attempts to 
make fresh water from salt water, it 
was announced at the American 
Chemical Society meeting. 

All recoverable fresh water sources 
in Israel will be used up in few years, 
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Dr. Kurt Spiegler, Israel Institute of 
Technology, told Science Service. The 
only present sources are a few rivers, 
and underground pumping. Too much 
pumping in one spot, however, even- 
tually yields salt water. The only real 
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solution to the problem is salt water 
conversion, he said. 

Development has centered on two 
methods, electrical methods and freez- 
ing evaporation. The electrical meth- 
od is especially suited to Israel’s prob- 
lems since the cost depends entirely 
on the amount of salt in the water. 

Since the most abundant source of 
salt water is from 10 to 100 feet under 
the ground and contains less salt than 
ordinary sea water, the cost would be 
less. The electrical process can also be 
carried out on a small scale. In fact, 
household units will be for sale soon, 
Dr. Spiegler predicted. 

Cost is still the primary factor in 
saline water conversion, Dr. Spiegler 





continued. It varies from one to two 
dollars per thousand gallons of water 
depending on economic factors. There 
have been lower estimates, and an ef- 
fort is being made now to bring the 
price down to 50 cents or lower. 


Cost is high because much energy 
is wasted in the process. The energy 
used is from 10 to 100 times more 
than the theoretical minimum needed, 
Dr. Spiegler said. 

The use of atomic energy as the 
source of heat for saline water con- 
version is especially suited to Israel, 
where fuel supplies are low, Dr. 
Spiegler concluded. Further research, 
using low temperature reactors is re 
quired, he added. 


"Brown" In Baked Foods 


> Tecunigoves for isolating the 
“brown” in baked foods were report- 
ed at the American Chemical Society 
meeting. 


a 


The color-taste ingredient that 
makes baked beans, gravy, maple 
syrup or potatoes brown is formed 
from proteins and carbohydrates, Dr. 
W. W. Binkley, New York Sugar 
Trade Laboratory, said. Exactly what 
these compounds are and how they 
are put together are still mysteries to- 
day, Dr. Binkley reported, but mod- 
ern chemical techniques have provid- 
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ed some valuable clues. 


It has been found that one unit of 
protein and one of a simple carbo- 
hydrate combine in the first step of 
“browning.” Also, a chemical has 
been found that removes the “brown- 
ing’ compounds from syrups and mo- 
lasses. 


The “browning” compounds change 
at temperatures above that of boiling 
water, and a technique of isolating 
them is to de-water solutions of these 


compounds without changing them, 


Dr. Binkley said. 
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‘Proudly "Piecnied 


Announcing new developments in the chemical 
industry and newly available chemical literature. 


High Purity Tellurium 

In Commercial Production 
> Penn Rart r Revere, 
Pa. announced it is now producing 
high purity tellurium metal in com 
mercial quantities and four new ger 
anium salts in semi-commercial quan 
tities. With the addition of the new 
salts, the firm 


Merats Inc. of 


has doubled its pro 

duction capacity for germanium met 

als to 800 kilos per month, according 
Manfred DeRewal, president. 


tellurium is 99. 
999 per cent pure and is used in the 
preparation of 

als and certain 


pounds, Mr. 


carrier concentration of 


The company’s 


f thermoelectric materi 

semiconductor com 
DeRewal said. It has a 
10! 1 cc and 
1 very low oxygen content. 


The four new germanium salts are: 
Germanium tetrachloride, 
tetrabromide, 


germanium 
germanium tetraiodide, 
ind germanium os 
are used in epitaxial growth. 


They 
1 addi- 
tion, the company is making available 
several organo 


germanium com 


pounds. 


Metals 
tures germanium, cesium and rubidi 
um metals and salts and other high 
purity inter-metallic compounds such 
as cadmium, selenide, bismuth tellu 
lead telluride, high 


Penn Rare also manufac 


ride, lead selenide, 
purity indium, and g allium. 


All the firm’s products are sold 
through the Kawecki Chemical Com 
pany which owns 50 per cent of Penn 


Metals’ 


as its exclusive 


arsenic, 


common stock and acts 


Kawecki 


Rare 
sales agent. 
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Chemical, Boyertown, Pa., 


\ manutac 
tures rare metals and their compounds 


selen 
zirconium, and 


such as tantalum, columbium, 
lum, titanium, boron, 
master base alloys. 


Properties of Polyethylene 
Described In New Booklet 

> A new, 12-page brochure, describ 
ing the properties and characteristics 
ot Ameripol Polyethylene a new 
ethylene plastic polymer that com- 
bines durability with processability 
has been published by Goodrich-Gulf 
Chemicals, Inc., Cleveland, Ohio. 


describes this new 
6 a polyethylene manufactur 
ed i i int built by Goodrich-Gulf 
wey or its production. The plant 
is designed around Goodrich-Gulf’s 
development of a Ziegler 
catalyst system. 


The brochure 


activated 


Listed in the fully illustrated book 
let are physical, chemical and electri 
cal property charts as well as graphs 
comps aring environmental stress crack- 
ing and resistance of 
Ameripol to other high density ma 
terials. 

Also tabulated 
thermal embrittlement resistance and 


environment 


are figures to show 


resistance to heat of the new ethylene 
plastic polymer, graphic illustrations 
of processability and a description of 
testing procedures. 

The insulation resistance of Ameri 
pol and other materials is compared 
in chart form in a dealing 
with application in wire and cable 
insulation. There is an illustrated sec 


section 
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tion on the use of Ameripol pipe 
applications and several other rec 
ommended uses. 

entitled 
1, can be ob- 
Chemi- 
Street, 


Copies of the brochure, 
Technical Bulletin No. 
tained Goodrich-Gulf 
cals, Inc., 1717 East Ninth 
Cleveland 14, Ohio. 


from 


Systemic Herbicide 

Controls Quackgrass 

> A new liquid herbicide that prom- 
ises superior control of quackgrass, 
the weed that thousands of 
acres of cornland across the Northern 
United States, 
by American 
According to Agricultural Division 
marketing director, E. H. Smythe, 
the new weed killer will be marketed 
under the 


infests 


is being manufactured 


Cyanamid Company. 


tradename of Cytrol and 
tested extensively in the 


Northeast and Midwest. 


With its primary killing power 
based on the well-known amitrol, Cy- 
trol has not only demonstrated super- 
ior kill of quackgrass, but of other 
hard-to-kill perennials such as cat- 
tails, milkweed, and Canada thistle. 
Systemic in action, the chemical is 
absorbed into the plant and moves to 


has been 


all above and below ground portions 
killing roots as well as tops. 


Available in one and five gallon 
polyethylene containers, Cytrol is com- 
pletely soluble water and permits 
spray equipment. 
Cleared for use on cropland before 
planting corn, it does not leave per- 
sistent soil residues to damage either 
the corn or whatever crop is planted 


the succeeding year. 


easy cleaning of 
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New Silicone Solution 
Weatherproofs Paper 


> A new air-drying solvent solution 
that substantially increases the resis. 
tance of paper and paperboard pro- 
ducts to water and weathering has 
been developed by the Paper Chemi- 
cals Department of Warwick Chemi- 
cal Division of Sun Chemical Corpor- 
ation, Wood River Junction, Rhode 


Island. 


Designated Impregnole 367, the 
new material is a mixture of General 
Electric silicone polymers and other 
film-forming ingredients. It has al- 
ready been used with great success by 
automobile assembly plants in treat- 
ing boxes for outdoor storage of spare 
parts. In this instance, Impregnole 
367 was applied to finish boxes. The 
material can also be applied to sheet 
stock with equal success. 

Impregnole 367 is designed to be 
used diluted in solvent to approxi- 
mately 5 to 10% solids and may be 
applied by spraying or swabbing, fol- 
lowed by air drying. Its properties in- 
clude: Flash point of more than 80 


F; 50% solids; and it is non-corrosive. 


Filter Flasks with 
Replaceable Tubulations 


> A Pyrex Brand filter flask with 
replaceable tubulation has been intro- 
duced by Corning Glass Works to 
help reduce laboratory equipment 
costs. 


The product was developed after 
in-use surveys showed that, in most 
cases of flask damage, breakage in- 
volved the tubulation. 

With the new glass connector, acci- 
dental damage does not require re- 
placement of the entire flask. 
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The tooled glass tubulation has a 
Neoprene rubber grommet at the 
base. The connector is inserted into a 
hole in the neck of the flask. 

The manufacturer reported that 
these tubulations have been success- 
fully under vacuum. Flasks 
with the replaceable tubulations are 
available with capacities of 250, 500 
and 1000 ml. 


tested 


New Inhibitor 
Prevents Pitting 


> A new acid inhibitor for sulfuric, 
sulfamic, phosphoric or citric acids in 
metal cleaning and pickling has been 
introduced by Armour Industrial 
Chemical Company. 


A new liquid inhibitor, tradenamed 
Armohib 31, is an aliphatic nitrogen 
compound which is readily soluble in 
acid at use concentration and will not 
precipitate or cloud on use or stand- 
ing. 


Armohib 31 is a 100 per cent active 
compound. It may be added to acid 
baths or it may be added to concen- 
trated liquid acids which can be di- 
luted to the desired strength at the 
point of use. 


The inhibitor is non-staining and 
free from objectionable odors. During 
use, it provides a thin foam blanket 
to prevent acid fuming and spatter- 
ing. 

Armohib 28 is another in the line 
of acid inhibitors produced by Ar- 
mour. It has been re-formulated to 
give good solubility in hydrochloric 
acid solutions. It will not stain metals 


nor leave a deposit of film. This chem- ’ 


ical is effective over a wide tempera- 
ture range, and inhibits pitting action 
of hydrochloric acid. 
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For additional information, contact, 


Armour Industrial Chemical Com 


pany, 110 N. Wacker Drive. 


New Chemical Product 

Fights Fire Hazards 

> A new chemical product designed 
to eliminate fire and slip hazards 
from oil and gasoline spills has been 
developed and is being marketed by 
The Penetone Company, Tenafly, N. 


J. 


According to Penetone, the product, 
called Slix, is completely non-flam- 
mable, non-toxic, and odorless and is 
especially useful in breaking up oil 
slicks and removing flammable sol- 
vents from almost any surface. 


Slix shatters oil film into micro- 
scopic particles, chemically coats each 
droplet and surrounds it with water. 
When the oil is dispersed, it may be 
flushed into drains without endanger 
ing the walls of the sewer system. 

Spills of gasoline, naphtha or tur 
pentine will remain dispersed up to 
24 hours when treated with Slix. Oil 
spills, however, will remain fully con- 
trolled for approximately three hours 
depending on the size of the spill and 
the amount of Slix applied. If the oil 
returns to the water surface again, it 
can be redispersed with a high pres 
sure spray or other type of agitation. 

Also, Slix is most effective when 
diluted When re 
moving oil or fuel spills from roads, 
runways, docks, decks, or solid sur- 


used in solution. 


faces, an equal solution of Slix and 
water should be applied. If the actual 
quantity of the spill is known, one 
gallon of Slix solution should be used 
for each 20 gallons of spill. 
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Slix can be applied to almost any 
surface without harmful effects. It 
will not injure asphalt runways or 
stain concrete walks. When properly 
diluted, it can even be used to clean 
hre hoses and other fire fighting 
equipment. 


Tests by Penetone show that Slix 
can be used successfully wherever pet- 
roleum oils, kerosene, fuel oils, gaso- 
line, naphtha vegetable oils or similar 
materials have accumulated on water- 
ways, roads, docks, decks, floors or 
driveways. 

Slix has been successfully tested by 
fire departments, airports, plant en- 
gineering and maintenance presonnel 
and by other industries where spills 
constitute hazards. 


For further information, write to 
Dept. P.R. 41, Allied Chemical’s Na- 
tional Aniline Division, 40 
Street, New York 6, N. Y. 


Rector 


New Metal 

Powders Announced 

> CoMMERCIALLY pure ingot iron and 
zirconium with 2% tin are now avail- 
able in the form of spherical powders, 
20 to 150 microns in size. 

The solid, polished-surface micro- 
spheres are being produced by Linde 
Company, Division of Union Carbide 
Corporation, with their recently-de- 
veloped spherodizing process. The 
new products are in addition to the 
currently in-stock line of aluminum 
alloys, nickel, nichrome V, #316 stain- 
less steel, copper, and tungsten micro- 


sph eres. 
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Although not in stock, some plat. 
inum and 99,999% pure aluminum 
microspheres have also been processed, 

In the microsphere process, 14 ¢ in, 
diameter wire is used as the starting 
material. It is processed in an inert 
atmosphere so that the starting alloy 
composition can be maintained in the 
final spheres of reactive metals. These 
spheres, which are less sensitive to 
handling, can be made in selected 
particle size ranges by screening or 
elutriation in experimental quantities 
and by shifting the process in volume 
production. 

Microspheres are already being used 
in many applications requiring con- 
trolled porosity such as impregnated 
cathodes in high power tubes, sinter 
ed nuclear fuel elements, fuel cell 
electrodes and filters. They have also 
been employed as catalysts in solid 
fuel propellants, as gas chromato 
graphy absorption base materials, and 
in metal dispersion strengthening 
studies. 

Current applications in evaluation 
include the addition of 10 to 20 per 
cent microspheres for flowability in 
powdered metallurgical compacts as 
well as their addition for homogenous 
alloying of silver-aluminum semicon- 


ductor lead wire and ribbon. 


Application inquiries and further 
information and technical data may 
be referred directly to the Crystal 
Products Department. Linde Com- 
pany, 4120 Kennedy Avenue, East 


Chicago, Indiana. 
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New Chemical Patents 


To obtain copies of these new patents, order them by 
number from the Commissioner of Patents, Washing- 
ton 25, D. C. Enclose 25 cents in coin, money order 
or Patent Office Coupon (but not stamps) for each 


patent ordered. 


Separation of Hafnium 
From Zirconium 


>» THE HAFNIUM content of zirconium 
ores varies from about | percent to 
about 54 percent by weight with an 
average of about 3 percent. Zirconium 
and hafnium have very similar chemi- 
cal properties, and for this reason it 
has been found extremely difficult to 
effect their separation. 


Commercially available zirconium 
metal and zirconium compounds 
usually contain from about | percent 
to about 2 percent hafnium by weight. 
For most industrial applications, this 
material may be utilized with satis- 
factory results. However, it is neces 
sary iN some instances to employ an 
extremely pure grade of zirconium 
that is substantially hafnium-free. The 
unusually high neutron absorption 
cross-section of hafnium makes its 
presence undesirable in zirconium 
used as an internal structural materi 
al in neutronic reactors. 


The hafnium content of commer 
cial quantities of zirconium may be 
readily reduced to as low as 100 parts 
per million with about 96 percent 
overall yield of zirconium by a new 
process. U. S. Patent No. 2,938,769 
has been issued for this process to 
Lyle G. Overholser, Charles J. Barton, 
Sr., and John W. Ramsey of Oak 
Ridge, Tennessee. They have assign 
ed the patent to The United States 
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Atomic Energy Commission for the 
United States of America. 

In their process an acidic aqueous 
solution, containing the dissolved mix 
ture of zirconium and hafnium with 
chloride ions, is extracted with a 
water immiscible ketone solvent con 
taining thiocyanic acid. The ketone 
layer extracts hafnium selectively leav- 
ing zirconium in the aqueous layer. 
Methyl isobutyl ketone is one of the 
water immiscible ketones used in this 
process. 


Electrical Method 
For Sawing Diamonds 


> THE WELL-KNOWN method for saw 
ing a diamond is by means of a thin 
Phosphor bronze disc mounted on a 
rotatable spindle at the end of an arm. 
The periphery of the disc is coated 
with a suspension of diamond dust or 
powder in oil. The diamond to be 
sawn is lowered by supporting means 
on to the disc while the latter is ro 
tating at a suitable speed. Periodically 
the coating of diamond powder has 
to be renewed. The sawing process 
takes a considerable period of time, 
extending to a day or more in a great 
number of cases. 


Sawing of diamonds by this pro 
cess can usually be achieved only if 
certain directions which are parallel 
to either a cube or dodecahedron face. 
The sawing direction cannot be varied 
by the operator at will. 


9 





An electrical method for sawing 
diamonds has been developed by Mat- 
thys Heerschap and Charlie M. Lev- 
itt of Crown Mines, Johannesburg, 
Union of South Africa. They have 
been given U. S. Patent No. 2,939,941 
for their invention. 


According to their process, the sur- 
face of the diamond is converted to 
graphite. The graphitized zone 1s 
contacted by two spaced electrodes 
which are caused to spark by impress- 
ing a voltage between them. The 
voltage varies between 1,000 and 15,- 
000 volts. A force is exerted by the 
spark in a direction to effect the de- 
sired erosion of the diamond. 


Clay and Lime Remove 
Tars from Cigarettes 


> For Many reasons, clinical and es- 
thetic, reduction in the tar yielded 
during the smoking of tobacco 1s 
highly desirable. These tars are con- 
sidered to be potentially carcinogenic 
when deposited on human tissue. 
They are thought to be responsible 
for the sharp irritating taste imparted 
to smoke from a cigarette. Further- 
more, tars produce disfiguring colora- 
tion of the teeth of many smokers. 
Filter-tip cigarettes were developed to 
remove tars from the tobacco smoke. 

The use of an acid-activated clay 
and hydrated lime as an additive to 
cigarette tobacco is described in a pa- 
tent issued to Charles A. Specht of 
Englewood, N. J. by the United States 
Patent Office. The patent No. 2,938,- 
818 was assigned to Minerals and 
Chemicals Corporation of America of 


Menlo Park, N. J. 

The preferred ratio of the additives 
is from 2 to 10 percent. The optimum 
ratio should be determined for each 
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specific tobacco composition. The 
quantity of tars generated durin 
smoking varies considerably with to- 
bacco specie and the presence of to. 
bacco treating agents such as humec-. 
tants, invert sugar, cocoa, essential 
oils, chocolate and licorice. Suitable 
ratios of clay to lime lie within the 
range of 1/5 and 5/1. 


Preparation and Storage 
Of Para Liquid Hydrogen 


> Hyprocen exists in two forms, one 
form being ortho hydrogen and the 
other para hydrogen. Ortho hydrogen 
is known as an unstable, high energy 
type, while the para hydrogen may 
be designated as a stable, lower energy 
type. The two forms of hydrogen pos- 
sess slightly different physical proper- 
ties, such as specific heat and vapor 
pressure. 


In the equilibrium state hydrogen 
consists of a mixture of the ortho and 
the para forms of hydrogen. The ratio 
of each form present is dependent 
upon the temperature. At 20 degrees 
Centigrade the ratio is 75 percent or- 
tho and 25 percent para hydrogen. 
As the temperature is lowered the 
ratio changes so as to give a higher 
percentage of para hydrogen. The 
conversion of ortho hydrogen to para 
hydrogen liberates heat. This has 
caused the storage of liquid hydrogen 
to require heavy, cumbersome, refrig- 
erating equipment. 


U. S. Patent No. 2,937,076 has been 
issued to Charles R. Class and Glen 
E. McIntosh of Boulder and to Ray- 
mond P. Spero of Arvada, Colorado 
for inventing a process that produces 
stable liquid para hydrogen. They 
have assigned to patent to Beech Air- 
craft Corporation of Wichita, Kansas. 
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In this process gaseous hydrogen 1S 
precooled and then passed into a heat 
exchange zone containing a para mag- 
netic oxide catalyst that converts the 
ortho hydrogen to para hydrogen. 
Other steps in this process include an 
expansion zone to accomplish partial 
liquefaction. 

Refrigerating equipment is not 
needed for the storage of para liquid 
hydrogen since it is a stable liquid not 
giving off heat. With a mixture of 
ortho and para liquid hydrogen, the 
constant conversion of ortho to para 
at the low temperature produces heat 
which causes the liquid to boil. In 
the case of ordinary liquid hydrogen 
approximately 75 percent of the hy- 
drogen is boiled off and lost by this 
process. 


Struvite Crystals Prevented 

In Canned Sea Food 

> Ir 1s well-known that canned cook- 
ed fish develop transparent crystals 
known as struvite upon standing. 
While not harmful, either chemically 
or physically, struvite crystals resem 
ble glass fragments and when present, 
render the fish or shell fish unfit to 
eat in the opinion of uninformed 
consumers. 


Struvite chemically is hydrated 
magnesium ammonium phosphate 
and it slowly forms in the canned 
fish and shell fish upon standing, 
usually on the inside surface of the 
can, and on the surface of the meat. 
The amount of magnesium ions, am 
monium ions and phosphate ions in 
the flesh of the fish and shell fish, and 
in the surrounding fluid or juice, var 


ies considerably with the type of pro-’ 


duct and the method of canning it, 
but is generally sufficient to form the 
objectional struvite crystals. 
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Ernest Geiger of Los Angeles and 
Sprague H. Watkins of Long Beach, 
California have developed a_ process 
to prevent the formation of struvite 
crystals in canned seafood. They have 
been given U. S. Patent No. 2,937,096 
for their invention. 

The process involves the addition 
of phytic acid to the seafood prior to 
sealing the cans. Phytic acid is the 
phosphate ester of hexahydroxycyclo- 
hexane. Either phytic acid or its sodi- 
um salt or a mixture of the two may 
be used in concentration varying from 
0.25 per cent to 1.5 per cent. 


This patent was assigned by the 
inventors to Van Camp Sea Food 
Company, Inc. of California. 


Molecular Weight 
Reduced by Irradiation 


> THe propuction of plastics with 
specified molecular weight ranges is 
important since the success of mold 
ing and extrusion is determined by 
the molecular weight of the material 
used. One of the methods used today 
to control the molecular weight of 
these materials is degradation. 


Molecular degradation processes are 
both mechanical and chemical. Mr. 
John Rehner, Jr. of Westfield and Mr. 
William John Gilbert McCullough of 
Plainfield, N. J. have been awarded 
U. S. Patent No. 2,936,271 for a pro- 
cess involving gamma radiation. 


In their process high molecular 
weight polyethylene or polypropylene 
is exposed to gamma radiation in the 
range of 0.1 to 50 megaroentgens in 
an oxygen containing atmosphere. 
This result is entirely unexpected 
since gamma radiation usually causes 
cross-linking in plastic materials. 


This process was developed to ac- 
company a new process for polymeriz- 
ing ethylene and propylene. This pro- 
cess used aluminum alkyls and titan- 
ium halides as catalysts. This is a pro- 
cess yielding high molecular weight 
products. 


sy irradiation the molecular weight 


Flouridated 


> Opposition to artificially fluoridated 
water is not justified. Water fluorida- 
tion is both safe and beneficial, Dr. 
W. D. Armstrong, head of the de- 
partment of physiological chemistry 
of the University of Minnesota Medi- 
cal School, told a Congressional com- 
mittee. 

The safety and benefits of fluorida 
ted water have been established by 
the use of radiofluoride in the human 
and in experimental animals, he said. 
Dr. Armstrong blamed public appre- 
hension to fluoridation on poor public 
relations by the scientific community. 


“We have not been vocal enough,” 
he declared. 


shown that neither 
metabolic alterations 


hav S 
nor 


Studies 
nutritional 


are able to increase or decrease calci- 
um or phosphate content of mature 
teeth. 


“Only in the case of fluoride do we 
have confirmed evidence for the en- 
richment of a tooth constituent after 
tooth formation.” 


Dr. Armstrong’s detense of fluoride 


of one sample was reduced from about 
325,000 to about 30,000. The tempera. 
ture in this process may be varied 
from 0 degrees Fahrenheit to 250 de 
grees Fahrenheit. 


This patent has been assigned to 
Esso Research and Engineering Com- 
pany of Delaware. 


Water Safe 


was a part of his report to the Joint 
Congressional Committee on Atomic 
Energy on applications of radioiso- 
topes and radiation in the life sciences. 


Radiofluoride studies in man and 
experimental animals have shown that 
a safety valve protecting against ex- 
cessive fluoridation is provided by 
rapid renal excretion of the chemical. 


Radioisotopes have made it easy to 
compare the effectiveness of various 
kinds of dental restorations (fillings 
or crowns). Studies show that all of 
the fillings now in use leak. It is 
hoped, Dr. Armstrong said, that fur 
ther use of radioisotopes will lead to 
the development of leakproof materi- 
als for dental repairs. 


The commonly used silver nitrate, 
phenol and alcohol for cavity steriliza 
tion actually appear to increase the 
permeability of the tooth. The radio 
active elements used in research have 


shown that zine phosphate and mix 


tures containing calcium hydroxides, 
which are less caustic, provide better 
sealing protection for the cavity. 


CHEMISTRY 





cI 


ce 


th 


or 
ol 
be 
It} 


th 


Al 


YIM 


bout 
pera 
aried 
) de 


d to 
Som 


Joint 
tomic 
lioiso- 


ences. 


n and 
n that 
St €X- 
ed by 
‘mical. 


sasy to 
-arious 
hilings 
all ot 

It is 
at fur 
lead to 
mater! 


nitrate, 
‘eriliza- 
ase the 
» radio 


-h have | 


1d mix 
roxides, 
e better 
ity. 


EMISTRY 


New Anesthetics Theory 


> A xew THEORY of how anesthetics 
bring about unconsciousness was pro- 
posed by Dr. Linus Pauling, Nobel 
laureate professor of chemistry at the 
California Institute of Technology. 


Dr. Pauling’s concept is that the 
anesthetic action is upon the fluid 
part of brain tissue, which makes up 
about 80% of the brain. This is con 
trary to earlier theories based on the 
idea that anesthetic agents act by dis- 
solving fatty substances in the brain, 
thus changing their properties in some 
unspecified way. 

Unconsciousness is caused, accord 
ing to Dr. Pauling’s theory, by the 
action of anesthetics in causing the 
formation of submicroscopic crystals 
that interfere with the electrical activ- 
ities of the brain. 


When the brain fluid is cooled to 
81 degrees Fahrenheit microhydrate 
crystals are formed from its normal 
constituents. This causes complete 
anesthesia in the absence of any anes- 
thetic. 

Unconsciousness is brought about 
at body temperature (98.6 degrees 
Fahrenheit) by the use of an anes- 
thetic. This is due to the fact that 
molecules of the anesthetic enter the 
hydrate crystal structure causing them 
to form at the higher temperature. 


Dr. Pauling estimated that only 
one-tenth of one percent of the aque- 
ous or fluid material of the brain need 
be converted into tiny crystals to bring 


about unconsciousness and insensitiv- 


ity to pain. 
As evidence to support his theory, 
the scientist pointed out that mixing 
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chloroform or another anesthetic with 
water causes the formation of minute 
crystals and that there is a “striking 
parallelism between the concentration 
of the anesthetic gas required to form 
the hydrate crystals in the laboratory, 
in the absence of brain tissue, and the 
concentration of the gas required to 
produce anesthesia.” 

The new theory is the first detailed 
one based on molecular properties of 
anesthetic agents. Dr. Pauling said 
that the effectiveness of anesthetic 
agents is proportional to the calcu- 
lated energy of attraction of their 
molecules for water molecules, as is 
required by his theory. This explains 
why divers become unconscious from 
nitrogen while breathing air under 
high pressure, he reported. When the 
divers are at considerable depth and 
the concentration of nitrogen is suf- 
ficient in the brain tissue, molecules 
of this element stabilize hydrate mi 
crocrystals. 

This effect is prevented by replac- 
ing the nitrogen by helium, because 
helium atoms have a very small at- 
traction for other molecules and do 
not stabilize the formation of hydrate 
microcrystals, he said. 

Dr. Pauling presented his concept 
before the Hawaiian Section of the 
American Chemical Society and the 
physics society, Sigma Pi Sigma, at 
the University of Hawaii. 

The molecular theory of anesthesia 
was developed by Dr. Pauling in the 
course of a program of investigation 
of the chemical basis of mental dis 
ease. 
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For the Home Lab 


Chemistry and Perfume 


by Burton 


> Wet, THE first signs of Spring 
have arrived. After an unusually se- 
vere winter, spring will be doubly 
welcome. While we are in the roman- 
tic mood which usually accompanies 
the first signs of spring, this will be 
an ideal time to prepare phenethyl 
alcohol and phenylacetaldehyde. For 
both of these substances have a frag- 
rant odor of roses particularly apropos 
to the season. 

Needless to say, phenethyl alcohol 
is used extensively in the compound- 
ing of perfumes. It is found in nature 
in essential oils of rose, carnation, hy- 
acinth, orange blossom, etc. It is pre- 
pared by the reduction of ethyl phenyl- 
acetate with alcohol and sodium. 
Thus, our first step is to prepare the 
ethyl phenylacetate. 


Ethyl Phenylacetate 

While the ester of phenylacetic acid 
can be made from the acid in the 
usual manner, it can also be prepared 
directly from the nitrile. The latter, 
we believe, is more readily obtainable, 
so we will use it as our starting ma- 
terial. The compound is known by 
two names: phenylacetonitrile or ben- 
zyl cyanide. You should be able to 
purchase it, under one name or the 
other, from a chemical supply house 
such as Fisher Scientic Company. 

Although this experiment is not 
hazardous if proper care is exercised, 
nevertheless we do not recommend it 
for the completely inexperienced. 
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L. Hawk 


Please follow instructions carefully 
and do not use larger quantities than 
those indicated. Work carefully and 
observe all the safety precautions. 

Mix together in a 250 ml. Erlen- 
meyer flask 11 cc. of benzyl cyanide 
and 18 cc. of absolute ethyl alcohol. 
Carefully add 314 cc. of concentrated 
sulfuric acid and mix the liquids by 
gently shaking the flask. If you have 
difficulty in securing absolute alcohol, 
a high quality denatured alcohol (such 
as Formula SDA-30) may be substi- 
tuted. 

Insert a 2-hole stopper in the flask. 
Through one hole carefully push a 
thermometer until it is immersed in 
the liquid in the flask. Through the 
other hole insert a long piece of 
straight glass tubing. It should extend 
about 14 inch below the stopper in- 
side the flask and about 36 inches 
high on the outside from the top of 
the stopper. This tube serves as a re- 
flux condenser and will permit us to 
boil the solution for a long period 
without excessive loss due to evapora- 
tion. 

It is necessary to heat the mixture 
for about three hours. An oil bath is 
recommended to do the job most ef- 
fectively. If you wish, you may use 
Crisco, Spry or similar type vegetable 
shortening for this purpose. Place the 
shortening in an old saucepan and 
carefully heat until it is completely 
melted. The pan should be about one- 
third to one-half full. Now carefully 
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lower the flask and immerse it par 
tially in the liquid fat and secure it 
to the ringstand. Arrange your source 
of heat so that the temperature of the 
liquid will remain between 100 and 
130 deg. C. during the 3-hour period. 


After the time of heating is com 
pleted, remove the flask from the oil 
bath and carefully remove the stop- 
per. Slowly pour in 75 cc. of hot 
water and shake the flask for a few 
minutes. Transfer the contents to a 
wide-mouth beaker and allow to 
stand. The ethyl phenylacetate will 
separate as an oil. 


Phenethyl Alcohol 


Phenethyl alcohol (phenylethy! al 
cohol), is obtained from the reduction 
of ethyl phenylacetate using sodium 
and absolute alcohol. Using a medi- 
cine dropper, carefully draw off 5 ce. 
ot the ethyl phenylacetate prepared 
above and transfer to another beaker. 
Be most careful that you transfer only 
the oil and NOT any water with it! 
Add to the oily liquid, 15 cc. of abso- 
lute ethyl alcohol and stir until the 
liquid is clear. Now metallic sodium 
is added and this portion of the ex- 
periment must be performed with ut- 
most caution. Remember that sodium 
reacts violently with water and must 
be kept dry. Never touch it with 
your bare hands . . . always use pliers 

For this reaction, you 
will need a piece slightly larger than 
an ordinary marble. Remove the so- 
dium from the protecting oil, cut off 
this sized piece and dry between blot- 


or tweezers. 


ting paper or with a cloth. The metal ’ 


can be cut easily with a sharp knife. 
Cut off a very small sliver and drop 
it immediately into the liquid in the 
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beaker. Keep you tace away! The re 
action will be moderately vigorous, 
however, if there is any water in the 
mixture the reaction will be quite 
violent. Continue to add the sodium 
in small pieces until all has been ad- 
ded and dissolved. Heat the beaker 
now and allow the liquid to boil 
gently for about five minutes. Pour 
about | cc. of this mixture into 10 
water in another container. 
Shake vigorously and then smell 
cautiously. You should be able to de- 
tect the floral odor characteristic of 


cc. of 


the rose. 


Phenylacetaldehyde 


The aldehyde of phenethyl alcohol 
smells more rosy than the alcohol it- 
self. It is formed by the conventional 
oxidation, with chromic acid as the 
preferred oxidizing agent. Prepare 10 
cc. of a concentrated solution of po 
tassium dichromate. Heat, if necess 
ary, to dissolve the crystals, then cool 
by holding the container in cold 
water for a short while. Add 3 cc. of 
concentrated sulfuric acid to the cool 
ed solution and stir. Now add about 
5 drops of the phenethyl alcohol pre 
pared above and shake the tube gent- 
ly. The liquid turns black. Smell 
cautiously at the mouth of the tube. 
At first there is a possibility of the 
formation of acetaldehyde from the 
excess ethyl alcohol that may be pres 
ent in your phenethyl alcohol. If so, 
it will vaporize quickly. After the 
tube stands for about 30 
smell at the mouth again. By now 
you should be able to detect the odor 
of phenylacetaldehyde . . . reminiscent 
of roses in the moonlight! Ah, yes. 


seconds, 
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A. When dilute hydrochloric acid re- 
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acts with marble a gas is produced. 

Which of the following statements 

is not correct? 

1. Water is also produced in this 
reaction. 


2. The gas produced is lighter 
than air. 
3. Heat is produced by the reac 


tion. 
4. The gas produced has a red 
dish color. 
What volume of oxygen under 
standard conditions would react 
with 16 grams of sulfur? 
22.4 liters. 
16 liters. 
32 liters. 
11.2 liters. 


Ww — 


‘he effect of the rays from radio- 


active materials on photographic 


V Chemustry Quiz 


Directions: Mark the answer you think most nearly correct. 
Answers are on page 45. 


D. 


plates was first noted by 


1. Pierre Curie 

2. Madame Curie 

3. Henri Becquerel 

4. Albert Einstein 

Propane gas (C;Hg) burns to 
produce carbon dioxide and water. 
When one cubic foot of propane 
burns, how much air is required? 
1. 9 cubic feet. 

2. 4 cubic feet. 

3. 25 cubic feet 

4. 22.4 liters. 


' 
Neon has an atomic weight of 20. | 
How does its density compare | 
with that of oxygen? 
1. It is less. 
2. It is the same. 
3. It is more. 
4. It depends upon the volume. | 


On the Back Cover 


> THE BACK covER shows the new high-vacuum molecular distillation equip- 
ment making its debut at Battelle Memorial Institute under the watchful eye 
of Glenn W. Kinzer. Known as the microfractor, this new research “tool! 
invented by Dr. K. C. D. Hickman can be used to resolve mixtures of ma 
terials with molecular weights in the 250-1000 range that are otherwise dif- 
ficult or impossible to separate. Components of a mixture, separated on the 
basis of differences in volatility, are deposited in strips on the moving metallic 
bands within the vacuum chamber. 
existence — 1s being used initially at the Columbus, Ohio, research center in 
a pharmaceutical study. Kinzer and his associate, Frederick Benington, ant. 
cipate use of the microfractor in research involving the separation of dyes 
alkaloids, steroids, and chemical compounds in their natural state. 


The microfractor — the only one in 
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Science Talent Search 
Project Report 


Sugar-Boron Complexes 


by Marcaret Kotrke 
Bladensburg Senior High School, Bladensburg, Maryland 


Margaret Kottke, 17, was a winner in the 20th Science 
Talent Search. She hopes to major in botany at college 
with a view to becoming a college teacher. 


> Boric acip and borates form com 
plexes with polyhydroxy substances 
which have adjacent (cis) hydroxyl 
groups on the same side of the carbon 
chain. The hydrolyzed borate ion 
forms covalent bonds with the cis pair, 
losing two water molecules. Three 
possible types have been suggested by 
Boeseken: 
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In high relative concentrations of 
boric acid, types A and BD are fav 
ored. When the ratio of boric acid to 
sugar is low, type BDo predominates. 

In my preliminary experiments | 
found that several sugars, each of 
which had a single pair of cis hy- 
droxyl groups, complexed with boric 
acid in very different degrees. There 
fore, I decided to study sugars ! with 
single-step differences in structure in 
order to find characteristics which 
might be present in compounds which 
complex well, but missing in related 
compounds which do not. 


Materials and Methods 
Boric acid was the source of the 
borate ion. 


' Throughout this paper the word 


sugars will refer to sugars, sugar al- 
cohols, and sugar acids. 
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CONCLUSIONS 
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> Marcaret Korrxe, with her science display which she exhibited in Wash-| 
ington as a feature of the twentienth annual Science Talent Institute. Mar- 
garet was one of the 40 Science Talent Search winners who were chosen from 
over 25,000 high school seniors throughout the country. 


Knowing that D-fructose and man- L.-sorbose mucic acid 
nitol complex strongly, and that D dulcitol sucrose 
mannose, D-galactose, and D-glucose glucuronic acid maltose 
complex weakly, I chose for my ex galacturonic acid rafinose 
periments these compounds and the Paper chromatograms were made 
ones listed below, with structural sim- of samples from all available bottles 
ilarities to them. of the sugars I planned to study t 
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determine whether they were contam- 
inated with other sugars. The solu- 
tions were spotted two inches from 
the edge of the paper, which was 
folded and dipped into a solvent of 
40 parts butanol, 10 parts acetic acid, 
22 parts water. When the solvent 
front reached the bottom of the paper, 
it was dried, then “run” again. A 
chromatogram of all samples was 
sprayed with the sugar-revealing re- 
agent, aniline phthalate. A separate 
chromatogram of mannitol and dul- 
citol was sprayed with a 5% solution 
of silver nitrate in an excess of am- 
monia to reveal any sugar alcohol con 
taminants. They were baked and ex- 
amined under ultraviolet light. All 
sugars sampled were found pure ex- 





cept D-galactose, D-mannose, and 
maltose. I wrote to Dr. Horace Isbell 
of the National Bureau of Standards. 
He sent me samples of each of these, 
which I tested and found chromato 
graphically pure. 

The stock solutions of boric acid 
and sugars were made to twice the 
desired molarity. Solutions of sugar 
or acid alone were then diluted with 
water. Equal volumes of sugar and 
boric acid diluted each other. As 
mucic acid is almost insoluble in wa- 
ter, it, D-galactose, and galacturanic 
acid were tested at 0.00025 M. The 
complexes formed instantly. 

Complex A ionizes only slightly, 
but BD and BDs, the predominant 


complexes, ionize strongly, forming 


RESULTS 


Normality of Hydrogen Ions Due to Complexing of Sugars 
With 0.1 Molar Boric Acid 


SUGAR Normatiry ! 

0.1 M_ L-Sorbose 144. 

Two Terminal 0.1 M_ D-Fructose 58.0 

Alcohol Groups 0.1 M Mannitol 63.8 
0.1 M_ Dulcitol 1.01 

0.1 M  Glucuronic Acid 15.5 

0.1 M  Galacturonic Acid 12.8 
e. Mar- Sugar Acids 0.001 M_ Galacturonic Acid 2.67 
en from 0.00025 M_ Galacturonic Acid 0.27 
0.00025 M Mucic Acid 1.57 
0.1 M D-Glucose 1.71 
0.1 M D-Mannose 0.21 
| \Idoses 0.1 M DGalactose 1.40 
acid 0.00025 M_ D-Galactose 0.07 

sc 

se 0.1 M_ Rafhnose 0.65 
ase Compound Sugars 0.1 M_ Maltose 0.71 
- wal 0.1 M_ Sucrose 0.35 


e bottles! ; 


All normality values have been multiplied by 105. Each value is shown to its 
study t 


last significant figure. 
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more acidic solutions than the origin- 
al boric acid. I found pH values of 
the solutions with a Beckman bat- 
tery-operated pH meter to determine 
the acidity which from 
plexing. 


arose com- 

pH values were converted to nor- 
mality of hydrogen ions. The value 
for water was subtracted from that 
of each solution. The values for boric 
acid and each sugar were added to 
find the concentration of hydrogen 
ions which would be expected from 
blending of the two solutions if no 
complexing occurred. This value was 
subtracted from that observed to find 
the normality of hydrogen ions which 
arose from complexing. 
Discussion 

The three sugars which complexed 
most strongly were L-sorbose, D-fruc- 
tose, and mannitol. All three have two 
terminal alcohol groups and L-sorbose 
and D-fructose are keto sugars. Dulci- 
tol, the other sugar with two terminal 


alcohol groups, did not show strong 
complexing. 


The sugar acids, galacturonic acid 
and glucuronic acid, which have 
single terminal carboxyl groups, form- 
ed “complexes ionizing considerably 
more than related D-galactose and D- 
glucose. Mucic acid, which has two 
terminal carboxyl groups, indicated 
even more complexing than galactur- 
onic acid and glucuronic acid. 


The aldoses, D-glucose, D-galactose, 
and D-mannose, all of which have cis 
pairs of hydroxyl groups, comple> ad 
very little. Perhaps their small com- 
plexing ability is due in part to the 
fact that the aldehydes easily form 
ring structure. The double-bond oxy- 
gen of carbon one joins with the hy 
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droxyl group of carbon five, elimin- 


ating one of D-mz iannose ’s cis pairs 
and D-glucose’s only pair. This does 
not explain very well, however, the 
small complexing ot D-galactose, 
whose cis pair are the hydroxyls of 
carbons three and four. 


The compound sugars, raflinose, 
maltose and sucrose, have no cis pairs 
of hydroxyl groups, but showed slight 
complexing. 


An unexplainable result was the 
very strong complexing of L-sorbose 
with boric acid — stronger than that 
of mannitol, which is the compound 
in general use for practical purposes. 
L-sorbose has no cis pair of hydroxyl 
groups and theoretically should not 
complex! 


Conclusions 


Since several each with 


single pairs of cis hydroxyl groups, 


sugars, 


show very different degrees of com- 
plexing, there must be factors other 
than number of cis hydroxyl 
which influence their ability to com- 
plex. My results indicate that a term- 


pairs 


inal carboxyl group or two terminal | 


alcohol groups may greatly increase 
complexing of a sugar. 


Some sugars which have no cis 
pairs of hydroxyl groups and thus, 
cannot complex in the known way, do 
complex. L-sorbose complexed very 
strongly, causing twice the acidity ot 
any other sugar tested. Three com 
pound sugars which have no cis pairs 
also complexed slightly. There must 
be a way of complexing which does 
hydroxyl 


not require a cis pair of 


groups, and the behavior of L-sorbose 


shows that it must be very important. 
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Chemical Companies 


Pfizer 


This is the eighth of a series of eight articles to be pre- 
sented in CHEMISTRY this year. Many of the students 
now preparing for a career in chemistry will eventually 
join one or other of the large corporations and this 
series, featuring eight of the major companies employ- 
ing chemists in the United States, is intended as a pre- 
view into the type work that they will be doing. 


> Wren Chas. Phzer & Co., Inc. was 
established Brooklyn in 1849, the 
enterprise consisted of two men and 
one product. The two young men, 
soon to become brothers-in-law, were 
Charles Pfizer, a chemist, and Charles 
Erhart, a confectioner, both newly ar- 
rived from the Kingdom of Wurttem- 
berg. They acquired a small building 
in Brooklyn, N. Y., and started to 
manufacture the medicinal santonin. 


The partners soon began the manu- 
facture of other fine chemicals and be- 
fore the end of the century the com- 
pany had become an import: int sup- 
plier for the pharmaceutical and food 
industries. 


From the modest plant at the cor 
ner of Brooklyn’s Harrison Avenue 
and Bartlett Street, still in use by the 
company today, Chas. Pfizer & Co., 
Inc., has emerged in 112 years as one 
of the nation’s foremost chemical and 
drug manufacturing concerns and, 
more recently, as one of the world’s 
largest producers of antibiotics. Today 
the company operates four domestic 
manufacturing plants, 


o 
tensive laboratory 


maintains ex 
facilities, 
more than 18,000 persons and does 
business in the four corners of the 
globe. Six separate divisions are en- 
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employs. 


gaged in the marketing of an ever 
widening list of products, from anti- 
biotics to anti-nausea drugs, from 
blueprint chemicals to beverage in- 
gredients, from plasticizers to poultry 
remedies. 

The company at first served the in- 
fant pharmaceutical industry. During 
the Civil War it branched out to the 
production of ingredients for food 
processors and in 1862 Pfizer became 
the first domestic producer of tartaric 
acid and cream of tartar. Eighteen 
years later, the company began pro 
ducing citric acid from imported 
crude citrate of lime which was made 
from the culls of citrus fruit. The de- 
mand for citric acid by the food and 
pharmaceutical industries grew rapid- 
ly and Pfizer soon became one of the 
leading producers. 

It was the company’s interest in the 
fermentation of citric acid that set in 
motion a chain of events which made 
possible the tremendous growth in 
the past decade and a half. 


Early Research 


In 1914, long before industrial re 
search became the prevalent pursuit 
it is today, Pfizer started its first ma 
jor research project. The goal was to 


4] 


> Arriat view of the new Medical Research Laboratories of Chas. Pfizer & 
Co., Inc., in Groton, Conn., adjoining the company’s modern production plant. 
The three-story steel and concrete research building contains 177,000 square 
feet and houses macrobiological, chemical and biochemical research depart- 
ments. To the south of the building is a residential area. 


find a new method of making citric 
acid from more readily available raw 
materials, materials which were less 
subject to restricted supply and price 
fluctuations. 

Experiments were begun on the 
production of citric by fermen- 
tation, using sugar as a raw material. 
In 1923, after almost a decade of re- 
search, Pfizer was operating the first 
fermentation plant to produce citric 
acid in commercial quantities. Later, 
the controlled fermentation process 
was successfully applied to the pro- 
duction of other organic chemicals, 
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among them oxalic acid, gluconi 
acid, itaconic acid 
min C, 

It was this background in fermen- 
tation techniques which enabled Pfiz- 
er to take the leadership in the pro 
duction of penicillin during World 
War II and later to become one of 
the early producers of streptomycin. 

Post-war research led a team of 
Pfizer scientists to the discovery in 
1949 of the broad-spectrum antibiotic, 
Terramycin, which is effective against 
more than 100 disease organisms. 
Continuing expansion of research led 
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> MicroorcanisMs isolated from soil samples collected around the world are 
processed, identified and stored in Maywood’s culture “library.” Shown are 
plate cultures, test-tube agar slants and flasks containing molds grown in liquid 


nutrient. 


the company into many fields which 
now range from vaccines to cancer, 
from animal health to metabolic dis 
eases. 


Medical Research 


The new Medical Research Labora 


tories in Groton, Conn., give impres 


sive testimony of Pfizer’s recognition 
that research is “the life-blood of the 
industry.” Staffed with 400 scientists, 


technicians and supporting personnel, 
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equipped with the finest research 
equipment available, these laborator 
ies completed the first full year of 
operations in 1960. Virtually all the 
scientific disciplines are represented at 
Groton with the heaviest concentra 
tion being among chemists, biochem 
ists and pharmacologists. 

The broad research program under 
way at the new Groton laboratories 
covers many fields of scientific study, 
including the investigation of mental 












































illness and the so-called degenerative 
disorders accompanying the aging 
process. Emphasis is being placed on 
studies of atherosclerosis, diabetes and 
cardiovascular diseases and several 
new drugs have already emerged from 
these new laboratories and are under 
going clinical evaluation. 

A unique process developed by 
Pfizer scientists for producing the 
nucleus of the penicillin molecule has 
enabled the company’s researchers to 


create over 2,000 different synthetic 
penicillins. The first of these to be 
marketed, Maxipen, was introduced 


last Another penicillin shows 
promise of effective action against re- 
sistant staphylococci and 3 1 broad 
range of other disease- pee acon or 
Although some new synthe- 
tic penicillins have been found effec- 


year. 


ganisms. 


tive against microorganisms, they 
must be administered by injection. 
This new penicillin can be taken 
orally. 

Vaccines 


At Pfizer’s Biologics Research and 
Development Center at Terre Haute, 
Ind., scientists are working on the de- 
velopment of vaccines for immuniza 


tion against the adenoviruses, which 
affect the upper respiratory system, 
and against measles and other com- 


municable diseases. A large-scale field 
trial of a new measles vaccine, a fruit 
of this research, was begun recently 
March 20, 1961 in Buffalo, N. Y., by 
the Erie County Health Department 
and the University of Buffalo Medical 
School. The Buffalo test was prompt- 
ed by “encouraging results” obtained 
in smaller dlinic: al trials conducted in 
several cities last fall with the Pfizer 
vaccine. 
Active in and 


biological research 
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> RapioacTIve CARBON is being used 
in this drug metabolism study at the 
Radiochemistry Laboratory, Pfizer 
Medical Research Laboratories, Gro- 
ton, Conn. Drugs labeled with radio- 
active materials unlock information 
about concentration of compounds in 
tissue, metabolic breakdown routes, 
molecular structures, rate of assimila 
tion and also provide clues to biosyn- 
thesis and interactions of normal bod) 
chemicals excreted. 


development for the past five years, 
Phizer already markets a_ polyvalent} 
influenza vaccine and a Salk-type pol 
io vaccine produced in Terre Haute. 
Along with the laboratories at Gro- 
ton and Terre Haute, Pfizer alse 
carries on research in Maywood, N. J.. 
and in England, India, France, Chile, 
and other parts of the world. Added 
to this program enabling physicians 
to conduct studies with Pfizer drugs 
in hospitals, universities and medical 
institutions throughout the world. 
At Pfizer’s plant in Sandwich, Eng: 
land, pilot production of the Sabin- 
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type oral polio vaccine was started 
early in 1960. Sample production lots 
have been submitted to the British 
and Japanese governments in prepara 
tion for the sale of vaccines in these 
countries when approved. Here at 
home, Pfizer is in the course of apply 
ing to the U. S. Public Health Service 
for a license to market its oral polio 
vaccine in the United States. Mean 
while, an extensive laboratory and an- 
imal testing program for this vaccine 
is going forward at Sandwich, 
land. 


Eng 


Cancer Drugs 

For several years, Ptizer scientists 
at the John L. Smith Memorial for 
Cancer Research in Maywood have 
devoted themselves to a quest for et 
fective anti-cancer drugs. Working 
under grants from the National 
stitutes of Health, researchers 
year screened some 


In- 
last 
8,000 substances, 
including agents developed at Pfizer's 
Groton Laboratories, and other com- 
pounds extracted from soils and _ bot- 
anicals gathered from all parts of the 
world. Although a number of agents 
have reached the clinical testing stage, 


so little is known about the causes of 


cancer that progress in this field is 
necessarily slow. 
Plastics 

At Pfizer's plant in Greensboro, N. 
C., the main area of concentration is 
in the manufacture of plasticizers and 
other products for the plastics indus 
try. Among the chemicals produced 
there are dimethyl itaconate, a build 
ing block in the manufacture of plas 
tic products, and acetyl-tributylcitrate 
marketed as Citroflex A-4. 

The company which was formed by 
the two young men from Wurttem 
berg had about 2,700 employees in 
1949, Today there are some 18,000 
Pfizer employees in the U. S. and 
abroad. A dozen years ago, there was 
not a single Pfizer employee, not a 
single Phzer product being produced, 
packaged or even labeled outside the 
United States. Today Phzer products 
are manufactured in 21 countries, 
Pfizer has its own sales organizations 
in 47 countries, and Pfizer products 
are available in more than 100 coun 
tries around the globe. 


Answers to CHEMISTRY QUIZ on Page 36. 


A - 2: 
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B-4;C-3;D-3;E-1. 
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103 Last of Series 


> THe Next new chemical element to 
be made by man, No. 104, will have 
properties entirely unlike the other 
synthetic elements, Nos. 93 through 
103. The finding of element No. 103 
closes the books on the actinide series 
since it is the last one of this group 
of the building blocks of the universe. 


Element No. 104 should resemble 
hafnium and zirconium in its physical 
and chemical properties since it falls 
directly under them in the periodic 
table. 


The various compounds of the next 
new element should be relatively easy 
to separate from the compounds of 
the actinides by solvent extraction, 
since there are marked differences in 
solubility. 

The series of elements to be open- 
ed up by the discovery of element No. 
104 are the fourth of the so-called 
“transitional metal series.” These will 
include elements No. 104 through 
112, if and when they are produced. 
The elements No. 112 through 118 
will complete the seventh row in the 
periodic table, and also will have dif- 
ferent properties. 

The larger the atomic number, the 
shorter the life of the element. The 
half-life of element No. 103 is found 
to be about eight seconds. The chance 
of the production and identification 
of elements beyond No. 103 grows 
progressively dim. Element No. 110 
has a predicted half-life of one-hun- 
dredth of a second, which may be the 
limit of discovery. 
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Next Element will be Different 





Element No. 103 was produced by 
bombarding three-millionths of a 
gram of californium with boron-l( 
or boron-11 nuclei having energies of 


about 70,000,000 electron volts. This | 


was accomplished using the heavy ion 
linear accelerator (HILAC) in the 








Lawrence Radiation Laboratory of | 


the University of California in Berke. 
ley. 

Californium was bombarded with 
boron nuclei and then the californium 
atoms emitted neutrons, thus chang. 
ing the californium into element 103. | 
The very few atoms of 103 so formed 
were caught on a thin copper con: | 
veyor belt that carried them in front 
of a series of silicon crystal detectors. 
Here alpha particles with 8.6 million 
electron volts of energy were detected. | 
Final proof of the existence of de 
ment 103 consisted in carrying out ex 
periments to rule out the possibility] 
of the alpha particles coming from 
atoms of nobelium or mendelevium. | 

The atomic weight of this new ele 
ment is thought to be no more than 
257 but further work is planned t 
determine this accurately. 

Since 1940, University of Calitorni: 
scientists have discovered or partici 
pated in the discovery of ten syntheti 
elements heavier than uranium — 
from neptunium, element No. 93 
through element No. 102. Who get: 
the credit for the discovery of element 
No. 102 is still a matter of controver 
sy. A research group in Stockholm 
Sweden, reported its preparation i 
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1957 but their results were disputed 
by the California scientists. 

A report on the research leading to 
the discovery of element No. 103 has 
been submitted to the Physical Review 
Letters by Drs. Albert Ghiorso, Torb- 
jorn Sikkeland, Almon E. Larsh and 
Robert M. Latimer. Their work was 


supported by the U. S. Atomic En 
ergy Commission. 


The discoverers have suggested that 
the element be named lawrencium in 
honor of the late Dr. Ernest O. Law 
rence, Nobel Prize winner, 
of the laboratory 
covery was made. 


founder 
in which the dis 





I still say they’re pampering our engineers too much!” 
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Kinetics AND MecHanism: A Study 
of Homogeneous Chemical Reactions 
— Arthur A. Frost and Ralph G. 
Pearson — JWailey, 2nd ed., 405 p., 
$11. Contains new material on gas 
phase and solution kinetics, free radi- 
cal and chain reactions. 


Laporatory Stupirs IN GENERAL 
Cuemistry — Frank Brescia and 
others — Academic, 210 p., illus, pa- 


per, $3.25. Basic techniques of labora- 
tory operations and 54 experiments 
requiring measurement, observation, 
calculation and interpretation of re- 
sult. 


TEXTBOOK OF INORGANIC CHEMISTRY 
— §S. Young Tyree, Jr. and Kerro 
Knox — Macmillan, 434 p., illus., $7. 
Treats the chemistry of all the ele- 
ments at the same level, thus giving 
an over-all view of the variety of 
chemical behavior. 


Atcuemy To Atoms —- Ellsworth 
Newcomb and Hugh Kenny — Put- 
nam, 128 p., illus. by Eva Cellini, 
$2.95. The story of chemistry for 
young readers. 


OrGANic NITROGEN 
Melvin J. Astls 
Reinhold, 392 p., $14. Summarizes the 
chemistry of most of the organic ni- 


INDUSTRIAI 
Compot NDS — 


trogen compounds used in industry. 


THERMopyNAMics — Gilbert New- 
ton Lewis and Merle Randall, rev. by 
Kenneth S. Pitzer and Leo Brewer 

McGraw, 2nd ed., 723 p., $12.50. 
Updated textbook for advanced chem 
ical courses. 
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Orcanic CHEMIsTRY — Keith M, 
Seymour — Prentice-Hall, 321 p., $9. 
Introduction to the basic principles of 
organic chemistry written for a one 
semester course. 


Gas CuHroMatocrapHy — Henry J, 


Noebls, R. F. Wall and Nathaniel 


srenner, Eds. — Academic, 463 p,, | 


illus., $16. Proceedings of the Second 
International Symposium held under 


the auspices of the Analysis Instru- | 


mentation Division of the Instrument 
Society of America, June, 1959. 


Tue BiocHEeMistry oF Mucopoty- 
SACCHARIDES OF CONNECTIVE TIssUE — 
F. Clark and J. K. Grant, Eds. — 
Cambridge Univ. Press, 125 p., $4.75. 
3iochemical Society Symposium, held 
in London, February 1960. 


THe Story oF ALCHEMY AND Earty 
Cuemistry — John Maxson Stillmai 
— Dover, 566 p., paper, $2.45. Reprint 
of 1924 work entitled “The Story oi 
Early Chemistry.” 


A MANUAL oF SEA WaTER ANALYSI | 


— J. D. H. Strickland and T. R 
Parsons — Fisheries Res. Bd. of Can 
ada (Queen’s Printer), 185 p., paper 
$2. Basic working instructions for 
analysts undertaking oceanographic 
chemical analyses. 


Source Book oF THE New PLAstics 
Vol. 2 — Herbert R. Simonds, Ed 
— Reinhold, 310 p., illus., $8.95. Cov 
ers new materials and 
the plastics industry through most o 
1960. 
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> A contract for a one-million-gallon 
per-day plant to convert sea water to 
fresh water was awarded by the De- 
partment of Interior's Office of Saline 
Water. 


> A new magnet wire with tough yet 
thin insulation has unusual abrasion 
resistance and operates continuously 
at temperatures of more than 260 de- 
grees centigrade. 


> Soviet oil exports are now running 
at a rate of close to 400,000 barrels a 
day, an increase of almost 100% in 
two years. 


> In 1939 a net ton of tin plate con- 
tained 31 pounds of tin; today, with 
the use of steel, a net ton of tin plate 
has only 11.9 pounds of tin. 


> Explosives are being used to form 
metals. 


> Soviet oil today accounts for 80% 
of the total supply to Finland and 27% 
of Greece's total petroleum imports. 


> Soviet oil exports currently com 
prise about five percent ol the Free 
World the United 
States and Canada. 


demand _ outside 


> In the first four months of 1960 
the bought 1,281,749 
tons of steel as compared with 6,467 


can industry 
tons of aluminum, the next most pop 
ular packing metal. 


> Israel is the third largest diamond 
center in the world and the largest 
producer of small from 
half to one-fiftieth of a carat. 


stones one- 
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Interesting facts in the chemical world. 





> A wooden fence post lasts only a 
few years in the ground unless it is 
properly treated with wood preserva 
tives. 


> The composition of sugar, hydro- 
gen, oxygen and carbon, is the same 
regardless of whether it is_ refined 
from sugar cane or sugar beets. 


> Low-cost, all-solid-fuel U. S. rock- 
ets could put a man on the moon by 
1967. 


> Atomic radiation might soon be 
used for curing leather commercially. 


> Polluted air poisons many plants 
in the United States, destroying the 
older leaves first and gradually kill- 
ing the entire plant. 


> At one time 15 grades of brown 
sugar, which is composed of small 
sugar crystals covered with a film of 
highly refined, dark-colored syrup, 
were produced, but now there are 
four grades, three of which are com 
mon household items. 


> Sugar was the only commodity ra 
tioned during World War I. 


> U.S. space and missile system re- 
search in 1962 will account for more 
than half the total military research 
and development budget. 


> Engineers’ salary level rose nearly 
five percent each year in the United 
States 1958 and 1960; the 
overall median salary now stands at 
$9,600 per year. 


between 











